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II. INTRODUCTION 

Data from OGO satellites have provided new 
knowledge concerning the solar wind, the near- 
interplanetary environment, the bow shock, the 
transition region, the magnetopause, the magnetotail, 
the radiation oeits, the plasmasphere, the terrestrial 
magnetic fields, the auroral regions, and the upper 
atmosphere. The OGO data acquisition period, 
which extended from September 1964 to June 197l[ 
encompassed a complete range of solar activity and’ 
a time interval when other| satellites such I as| IMPsi 
B-G, ATS/ 1 & 3, and INJUN 4&5 were measuring 
similar phenomena throughout the magnetosphere and 
interplanetary medium near the Earth. The extremely 
high data rate of OGO allowed measurement of 
various processes on a time scale previously unavailable 
for space experiments. All of these factors contributed 
to the extensive role which OGO data have played 
in our understanding of the near-Earth environment. 

Although there continue to be articles appearing 
in the published literature concerning OGO, the 
majority of them have been written, particularly for 
1-4, and one is now able to take a measure 
of the accomplishments of this program. Since the 
OGOs were in many ways the most complex scientific 
spacecraft ever attempted by NASA, it is not surprising 
that some of the scientific objectives were not achieved 
on the earlier missions. All OGOs, however, yielded 
useful results from at least one half of their experiments 
and at least 96 of the 132 OGO experiments can be 
considered successful. There has been an average of ! 
3.3 papers per OGO experiment in refereed journals. ! 
Some additional interesting statistical data pertaining ' 
to the literature will be discussed later. 1 


In the following section of this document an 
overview of the OGO program is presented which 
provides a discussion of the objectives, the relationships 
to other programs, spacecraft major characteristics,! 
typical orbits and mission profiles, technological 
^complishments, as well as the scientific results of 
OGOs 1-4. (Since many research papers based upon 
OGOs 5 and 6 continue to appear in the literature, 
the scientific results of OGOs 5 and 6 will be presented 
as a supplement to this Program Sumrnary.) Brief 
descriptions of the six OGO spacecraft and of the 
experiments on each are given in Section IV which 


includes statements concerning flight performance from 
which one can appraise the potential success of each 
spacecraft and experiment. This section is ordered 
by spacecraft and last name of the principal investiga- 
tors of the experiments. 

In order to provide some measure of final ac- 
complishment and to provide the interested reader 
with more extensive details, a bibliography for each 
spacecraft and for each experiment is identified in 
that section. Because a large number of the cited 
documents are concerned with more than one OGO 
experiment or spacecraft, the actual citations and 
abstracts are provided in accession order in Section 
VI. The documents are identified by their A, N, or 
B accession numbers. These numbers are explained 
in the beginning of Section yi. Since the Spacecraft 
and Experiments Characteristics section provides 
identification and affiliation of project and experiment 
personnel as well as common names, other names 
and identification numbers of individual spacecraft and 
experiments, an index section directly follows the , 
Characteristics section. The personnel affiliations given 
are those at the main phase of the program, not current 
affiliations. There are three experiment indexes: the 
first is ordered by spacecraft name and principal 
investigator last name, the second gives original 
institution of the principal investigator, and the last 
gives principal and co-investigator names. 

NSSDC maintains a computerized file on all 
spacecraft and experiments known as its Automated 
Internal Management File. All of the information 
presented in Section IV, with the exception of the 
bibliographies, were extracted from this file. Many 
other characteristics of spacecraft, e.xperiments, and 
data obtained by them exist in this file. Two major, 
periodic publications of NSSDC, Report on Active and 
Planned Spacecraft and Experiments and the Data 
Catalog of Spacecrajt Experiments are produced 
directly from the AIM file. Any one interested in 
obtaining more information on these documents and 
other Data Center publications should request NSSDC 
and WDC-A-R&S Document Availability and Distribu- 
tion Services (NSSDC 74-10) by writing to: 

Code 601 

Goddard Space Flight Center 

Greenbelt, Maryland 20771 

In Section III the experiments are identified by 
the project number. NSSDC uses an identification 
number that is based on the spacecraft international 
designation assigned on behalf of COSPAR by the 
lUWDS World Warning Agency for Satellites. To 
assist readers in translating between the project 
number, NSSDC-ID, and the principal investigator 
last name. Tables II- 1 through 1 1-4 are provided. Since 
the experiments on OGO 1 and OGO 3 were nearly 
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TABLK II-I 


OGO 1 Experiments 



OGO 3 Experiments 

Project No. 

NSSDC ID 

Principal Investigator 

Institution 

Project No. 

NSSDC ID 

A-01 

64-054A-12 

Anderson, K..A. 

U of California, Berkeley 

B-01 

66-049A-01 

A-02 

64-054A-13 

Wolfe, J. H. 

ARC 

B-02 

66-049A-05 

A-03 

64-054 A- 14 

Bridge, H. S. 

MIT 

B-03 

66-049A-06 

A-04 

64-054A-15 

Cline, T, L. 

GSFC 

B-04 

66-049A-04 

A-05 

64-054A-16 

Konradi, A. 

GSFC 

B-05 

66-049A-10 

A-06 

64-054A-17 

McDonald, F. B. 

GSFC 

B-06(P) 

66-049A-02 



Evans, D.S. 

GSFC 

B-06{P) 

66-049A-07 

A-07 

64-054A-18 

Simpson, J. A. 

U of Chicago 

B-07 

66-049A-03 

A-08 

64-054 A- 19 

Van Allen, J. A. 

SUI 





Frank, L. A. (1) 

SUI 

B-08 

66-049A-08 

A-09(P) 64-054A-20 

Winckler, J. R. 

U of Minnesota 

B-09(P) 

66-049A-23 

A-09(P) 64-054A-21 

Winckler, J. R. 

U of Minnesota 

B-09(P) 

66-049A-22 

A-IO 

64-054 A-Ol 

Smith, E, J. 

JPL 

B-IO 

66-049 A- 12 

A-U 

64-054A-02 

Heppner, J. P. 

GSFC 

B-ll 

66-049A-11 

A-12 

64-054A-03 

Sagalyn, R. C. 

AFCRL 

B-12 

66-049A-13 

A- 13 

64-054A-04 

Whipple, E. C. 

ESSA-Boulder 

B-13 

66-049A-14 

A- 14 

64-054A-05 

Hargreaves, J. K.(2) 

ESSA-Boulder 





Fritz, R. B.(3) 

ESSA-Boulder 

B-14 

66-049A-16 

A-15 

64-054A-06 

Taylor, H. A., Jr. 

GSFC 

B-15 

66-049A-15 

A- 16 

64-054A-07 

Bohn, j. L.(4) 

Temple U 

B-16 

66-049A-21 

A- 17 

64-054A-08 

HelliwelL R. A. 

Stanford U 

B-17 

66-049A-17 

A-18 

64-054A-09 

Haddock, F. T. 

U of Michigan 

B-18 

66-049 A- 18 

A- 19 

64-054A-10 

Mange, P, W. 

NRL 

B-19 

66-049 A- 19 

A-20 

64-054A-1 1 

Wolff, C. L. 

GSFC 

B-20 

66-049A-20 

(1) J. A. 

Van Allen, Univ. of Iowa, was original PI 




(2) R. S. 

Lawrence, ESSA-Boulder, was original PI 




(3) J. K. 

Hargreaves, ESSA-Boulder, was original PI 




(4) W. M. Alexander, GSFC. 

was original PI 





(P) Part of 
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TABLE n-2 


(KJO 2 Experiments OGO 4 Experiments 


Project No. 

NSSDC ID 

Principal ln>estigator 

Institution 

Project No. 

NSSDC ID 

C-Ol(P) 

65-08 lA-O! 

Haddock, F. T. 

U of Michigan 

D-Ol 

67-073 A-01 

C-Ol(P) 

65-08 lA-21 

Haddock, F. T. 

U of Michigan 



C-02 

65-08 1 A-02 

Helliwell, R. A. 

Stanford U 

D-02 

67-073A-02 

C-03 

65-08 lA-03 

Morgan, M. G. 

Dartmouth College 

D-03 

67-073A-03 

C-05 

65-08 1A-04 

Smith, E. J. 

JPL 

D-05 

67-073A-05 

C-06 

65-08 lA-05 

Cain, J. C. 

GSFC 

D-06 

67-073A-06 

C-07 

65-08 lA-06 

Anderson, H. R. 

Rice U 

D-07 

67-073A-07 

008 

65-08 lA-07 

Simpson, J. A. 

U of Chicago 

D-08 

67-073A-08 

009 

65-08 lA-08 

Webber, W. R. 

U of Minnesota 

D-09 

67-073A-09 

OlO 

65-081 A- 18 

Van Allen, J. A. 

SUI 

D-10 

67-073 A- 10 

on 

65-08 lA-09 

Hoffman, R. A. 

GSFC 

D-11 

67-073A-11 

012 

65-081 A- 10 

Reed, E. I. 

GSFC 

D-12 

67-073A-12 

013 

65-081 A- 11 

Mange, P. W. 

NRL 

D-13 

67-073A-13 

014 

65-081 A- 12 

Barth, C. A. 

U of Colorado 

D-14 

67-073A-14 

015 

65-081 A- 13 

Jones, L. M. 

U of Michigan 

D-15 

67-073A-15 

016 

65-081 A- 15 

Taylor, H. A. 

GSFC 

D-16 

67-073A-16 

017 

65-08 lA-20 

Newton, G. P. 

GSFC 

D-17 

67-073A-17 

018 

65-081 A- 14 

Nilsson, C. S. 

SAG 

D-18 

67-073A-18 

019 

65-081A-19 

Donley, J. L.(l) 

GSFC 





Chandra, S.(2) 

GSFC 

D-19 

67-073A-19 

020 

65-081 A- 17 

Hinteregger, H. E. 

AFCRL 

D-20 

67-073A-20 

021 

65-081 A- 16 

Rreplin, R. W. 

NRL 

D-21 

67-073A-2i 


(1) R. E. Bourdeau, GSFC» was original PI 

(2) J. L. Donley, GSFC, was original PI 
(P) Part of 
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TABLE II-3 

OGO 5 Experiments 


Project No. 

NSSDC ID 

Principal Investigator 

Institution 


E-OI 

68-014A-01 

Boyd, R. L. F. 

U College London 


E-02 

68-014A-02 

Sagalyn, R. C. 

AFCRL 


E-03 

68-014A-03 

Serbu, G. P. 

GSFC 


E-04 

68-014A-04 

Anderson, K. A. 

U of California, Berkeley 


E-05 

68-014A-05 

Cline, T. L. 

GSFC 


E-06 

68-014A-06 

West, H, I., Jr. 

LRL 


E-07 

68-014A-07 

Frank, L. A. 

SUI 


E-08 

68-014A-08 

Hutchinson, G. W. 

U of Southampton 


E-09 

68-014A-09 

Meyer, P. 

U of Chicago 


E-10 

68-014A-10 

McDonald, F. B. 

GSFC 


E-ll 

68-014A-11 

Ogilvie, K. W. 

GSFC 


E-12 

68-014A-12 

Van De Hulsl, H. C, 

Netherlands Inst 


E-13 

68-014A-13 

Coleman, P. J., Jr. 

UCLA 


E-14 

68-014A-14 

Coleman, P. J., Jr. 

UCLA 

z 

Q 

E-15 

68-014A-I5 

Heppner, J. P. 

GSFC 

< 

E-16 

68-014A-16 

Smith, E. J. 

JPL 

o 

E*17 

68-014A-17 

Snyder, C. W. 

JPL 


E-I8 

68-014A-18 

Sharp, G. W. 

Lockheed 

975 

E-20 

68-014A-20 

Haddock, F. T. 

U of Michigan 


E-21 

68-014A-21 

Thomas, G. E. 

U of Colorado 


E-22 

68-014A-22 

Blamont, J. E. 

CNES, France 


E-23 

68-014A-23 

Kreplin, R, W, 

NRL 


E-24 

68-0I4A-24 

Crook, G. M. 

TRW 


. E-26 

68-014A-26 

Aggson, T. L. 

GSFC 


E-27 

68-0I4A-27 

Simpson, J. A. 

U of Chicago 
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TABLE II-4 


OGO 6 Experiments 


Project No. 

NSSDC ID 

Principal Investigator 


V 

Institution 

F-01 

69-05 lA-0 1 

Sharp. G. W. 


Lockheed 

F-02 

69-05 lA-02 

Nagy, A. F. 


U of Michigan 

F-03 

69-05 lA-03 

Hanson, W. B. 


University of Texas, Dallas 

F-04 

69-05 1 A-04 

Reber, C. A. 


GSFC 

F-05 

69-05 lA-05 

Taylor, H. A., Jr.(l) 


GSFC 

F-06 

69-05 1 A-06 

Hanson, W. B. 


University of Texas, Dallas 

F-07 

69-05 lA-07 

McKeown, D. 


GD, San Diego 

F-08 

69-051A-08 

Kreplin, R. W. 


NRL 

F-09 

69-05 lA-09 

Bedo, D. E. 


AFCRL 

F-10 

69-051 A- 10 

Regener, V. H. 


U of New Mexico 

F-11 

69-051 A- 11 

Blamont, J. E. 


CNES, France 

F-12 

69-051 A- 12 

Clark, M. A. 


Aerospace Corp. 

F-13 

69-051A-I3 

Barth, C. A. 


U of Colorado 

F-14 

69-051 A- 14 

Blamont, J. E. 


CNES, France 

F-15 

69-051A-15 

Evans. D. S. 


GSFC 

F-16 

69-051 A- 16 

Farley, T. A. 


UCLA 

F-17 

69-051 A- 17 

Williams, D. J. 


GSFC 

F-18 

69-051 A- 18 

Lockwood, J. A. 


U of New Hampshire 

F-19 

69-05 lA-19 

Maslcy, A. J. 


MD 

F-20 

69-05 lA-20 

Stone, E. C. 


Cal Tech 

F-21 

69-05 IA-21 

Cain, J. C. 


GSFC 

F-22 

69-05 lA-22 

Smith, E. J. 


JPL 

F-23 

69-05 lA-23 

Aggson, T. L. 


GSFC 

F-24 

69-05 lA-24 

Heiiiwcli, R. A. 


Stanford U 

F-25 

69-05 lA-25 

Laaspere, T. 


Dartmouth College 

F-26 

69-05 lA-26 

Donahue, T. M. 


U of Pittsburgh 


(1) R. A. Pickett, GSFC, was original PI 




TABLL II-4 

OGO 6 Experiment 5 


ject No. 

NSSDC ID 

PHn^al Investigator 

Institution 

F-01 

69-05 lA-01 

Sharp. G. V7. 

Lockheed 

F-02 

69-05 lA-02 

Nagy, A. F. 

U of Michigan 

F-03 

69-05 IA-03 

Hanson, W. B. 

University of Texas, Dallas 

F-04 

69-05 lA-04 

Reber, C, A. 

GSFC 

F-05 

69-05 lA-05 

Taylor, H. A., Jr.(l) 

GSFC 

F-06 

69-05 lA-06 

Hanson, W. B. 

University of Texas, Dallas 

F-07 

69-05 lA-07 

McKeown, D. 

GD, San Diego 

F-08 

69-05 lA-08 

Kreplin, R. W. 

NRL 

F-09 

69-05 lA-09 

Bedo, D. E. 

AFCRL 

F-10 

69-051 A- 10 

Regener, V. H. 

U of New Mexico 

F-n 

69-051 A- 11 

Blamont, J. E. 

CNES, France 

F-12 

69-051 A- 12 

Clark, M. A. 

Aerospace Corp. 

F-13 

69-051 A- 13 

Barth, C. A. 

U of Colorado 

F-14 

69-051 A- 14 

Blamont, J. E. 

CNES, France 

F-15 

69-051 A- 15 

Evans, D. S. 

GSFC 

F-16 

69-051 A- 16 

Farley, T. A. 

UCLA 

F-17 

69-051 A- 17 

Williams, D. J. 

GSFC 

F-18 

69-051 A- 18 

Lockwood, J. A. 

U of New Hampshire 

F-19 

69-051 A- 19 

Maslcy, A. J. 

MD 

F-20 

69-05 lA-20 

Stone, E. C. 

Cal Tech 

F-21 

69-05 lA-21 

Cain, J. C. 

GSFC 

F-22 

69-05 IA-22 

Smith, E. J. 

JPL 

F-23 

69-05 lA-23 

Aggson, T. L. 

GSFC 

F-24 

69-05 lA-24 

Helliwell, R. A. 

Stanford U 

F-25 

69-05 lA-25 

Laaspere, T. 

Dartmouth College 

F-26 

69-05 lA-26 

Donahue, T. M. 

U of Pittsburgh 

R. A. Pickett, GSFC was original PI 
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INTRODUCTION 


identical and similarly on OGO 2 and OGO 4, these 
pairs are shown together in Tables ll-l and II-2, 
respectively. It should be noted that a few experiments 
have been separated by NSSDC into two uniquely 
identified parts. This is done when the Data Center 
recognizes that the data will be provided independently 
for archival use and where many of the publications are 
related only to the separate parts of that experiment. 
In a few cases the original principal investigator 
selected by NASA Headquarters was replaced. The 
names shown in Tables II-l through II-4 are the 
investigators who served as principals throughout the 
most important phases of each mission and the analysis 
of the data. For these cases, the originally selected 
Pis are given in footnotes. 

As discussed in the Foreword, the Data Center 
maintains a computerized literature file which contains 
fields for the identification of experiments discussed 
in the document. This file is known as the Techni- 
cal Reference File. Because the NASA Scientific and 
Technical Information Facility maintains abstracts, 
author affiliations, and contract or grant numbers, 
these items are not present in the TRF. There is ari 
item or field in the TRF which classifies a document 
for each associated experiment as to whether it was 
written by: (a) peoplef associated with the principal 
6q other investigators directly connected with the 
experiment, (b) scientists not directly associated with 
thej above group, or (c) personnel under contract to i 
the principal investigator - these contractors are ' 
usually involved with the construction and/or calibra- j 
tion of the: instruction or with certain phases of the j 
data analysis. In addition, this field also allows the I 
classification of the content of the article as to whether ^ 
it deals with the experiment or the data derived from ' 
the experiment in a major or secondary manner. I 

-• . . , i 

In most scientific papers, the introduction discusses 
previous work in the fields of interest and refers 
implicitly or explicitly to other spacecraft experiment 
results. Such references do not merit secondary 
recognition in the TRF classification scheme. Only 
if data frorn experiments are used or discussed in 
some explicit manner to support conclusions or to 
compare with the data of the main experiments 
presented in the paper are those experiments identified 
and classified as secondary. In a general review article 
where numerous experiments are mentioned, each such 
experiment is classified as secondary. 

In the bibliography portion of Section IV, a two 
letter code is used to classify the article. A first - 
letter P is used to denote the principal investigator 
group, including other investigators associated formally 
with the experiment although they may be in a 
different institution from that of the PI. A first letter 
O is used to denote all other authors except those 
under contract to the PI. This latter group is denoted 
by the two letter code PC, and it is a safe assumption 


that such a paper will deal with the given experiment 
in a major way. The major or secondary content 
appears as the second letter .\1 or S. Consequently, 
the five classifications for the experiment papers are: 
PM, PS, PC, OM, and OS. A similar classification 
of spacecraft papers into these five categories is also 
made. However, since the meaning is slightly different 
in this case, the explicit description of each appears 
with each spacecraft /mission bibliography. 

The classification of author type is straightforward 
but the major or secondary classification is somewhat 
subjective. In order to provide some measure of 
consistency, only one person (JIV) has made this 
classification for all the articles which appear in this 
Summary. It is recognized that differences of opinion 
may exist as to the secondary classification. It has 
been our intent in so classifying the articles that the 
less experienced reader can be guided to those papers 
which clearly provide a major discussion of the given 
experiment and the data obtained from it. It has 
not been our intent to downgrade the implicit influence 
that another measurement may have had on the author 
in reaching his conclusions. 


In order to obtain as complete a bibliography as 
possible for this OGO Summary, the following, 
procedure was used. All articles in the TRF with 
identifiers for each of the six OGO spacecraft and its 
associated experiments were printed out with author, 
title, and citation. All articles in the three files /A A/ 
STAR, and OSTARE (See Section VI) of the NASA 
system with keywords of the common name or alternate 
names of the OGO spacecraft listed in Section IV, as 
well as the keyword ‘'Geophysical Observatories,” were 
printed out. A comparison of these two printouts 
was made and missing articles were added ap- 
propriately to both the NASA files and the NSSDC 
TRF. The NASA accession numbers for each article 
were entered into the TRF. Similar comparisions^ 
were made at different times; the final such comparison i 
was made with the printouts of July 1, 1974. Ini 
November 1974, a search on contract or grant’ 
number on the NASA files produced about 15 1 
previously unidentified documents. j 

Because of certain problems with older documents 
for which NSSDC no longer possessed a hard copy 
version, it was not possible to enter these into the 
iNASA system. In addition, in attempting to include 
I OGO-related preprints which were acquired by NSSDC 
after July 1, 1974, and previously identified preprints 
which were published in journals or symposium 
proceedings after this date, it was necessary to 
identify these by the TRF accession number (B number) 
if time had not permitted the assignment of a NASA 
system number. 

One other point should be clarified. A preprint 
enters the NASA system will receive an N 
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identical and similarly on OGO 2 and OGO 4, these 
pairs are shown together in Tables U-1 and II-2, 
respectively. It should be noted that a few experiments 
have been separated by .NSSDC into two uniquely 
identified parts. This is done when the Data Center 
recognizes that the data will be provided independently 
for nrchivn^ynnd where many of the publications are 
relatedi only to the separate parts of that experiment. 
In a few cases the original principal investigator 
selected by NASA Headquarters was replaced. The 
names shown in Tables IM through IM are the 
investigators who served as principals throughout the 
most important phases of each mission and the analysis 
of the data.- For these* cases, the originally selected 
Pis are given in footnotes. , . 






As discussed in thfc Foreword,' Data Center 
maintains a computerized literature file-which contains 
fields for the identification ^of experiments discussed 
in the document. Thi^file Is known^as the Techni- 
cal Reference File. .Because the NASA Scientific and 
Technical^InformatipnssEacility -maintains, abstracts, 
authopaffiliations, .and:, jcontractr-ortgrant' numbers, 
these -items are not present Tn the TRFi -There is an 
item or field-in the-TREywhich classifies-a document 
for eachiassociated experiment "asr to whether it was 
writtert^byss(a) peopf^associatedswitln'ther principal 
bn otherr in vestigato^directly -connected with -^^the 
e^erimeritj-(b) sciehtist^nbt directly^-associatediwith 
, the) abovergroup, oit(c)spersonneUuhder?contracttt6 
the- principal investigat6r*4&^these^:_cohtractors are 
usually involved with the construction: and/on calibra- 
tion of-th^ instructionabeswith. certaur phases of the 
dnta analysis. In addition^this- field also-^ allows the 
classification- of the content of the article as to whether 
it dealsiwith-the experiment or-the datalderived from 
the experiment in a-majbispp secondary^mahner. 
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In most scientifier papere, the introduce diiscusses 
previous^i^prk in ^the^JTfclds. of interest and refers 
implicitly ^or explicitly-f^^ spacecraft experiment. 

results^4Such referenbes do nofc merit- secondar^^ 
recognitioa in the TR^classificationvjcheme^vOnly- 
if data from experimehfs^are used "^(Tr 'discussed in 
some explidt manner^^tb^ support- conclusions or to 
compare .with the data^ of the: main experiments 
presented in the paper are those experiments identified' 
and classified as secondary.^ In a general review article 
where numerous experiments are mentioned, each such 
experiment is classified as secondary. -- 


In the bibliography portion of Section IV, a two 
letter code is used ta classify the article. A first 
letter P is used to denote the principal investigator 
group, including other investigators associated formally 
with the experiment although they may be in a 
different institution from that of the PL. A first letter 
O is used to denote all other authors except those 
under contract to the PL This latter group is denoted 
by the two letter code PC, and it is a safe assumption 


that such a paper will deal with the given experiment 
in a major way. The major or secondary content 
appears as the second letter M or S. Consequently, 
the five classifications for the experiment papers are: 
PM, PS, PC, 0\L and OS. A similar classification 
of spacecraft papers into these five categories is also 
made. However, since the meaning is slightly different 
in this case, the explicit description of each appears 
with each spacecraft/niission bibliography. 


The classification of author type is straightforward 
but the major or secondary classification is somewhat 
subjective. In order to provide some measure of 
consistency, only one person (JIV) has made this 
classification for all the articles which appear in this 
Summary. It is recognized that differences of opinion 
may exist as to the secondary classification. It has 
been our intent in so classifying the articles that the 
less experienced reader can be guided to those papers 
which clearly provide a major discussion of the given 
experiment and the data obtained from it. It has 
not been our intent to downgrade the implicit influence 
that another measurement may have had on the author 
in reaching his conclusions. 


In order to obtain as complete a bibliography asi 
possible -for this- OGO Summary, the following, 
procedure was used. All articles in the TRF with' 
identifiers for each of the six OGO spacecraft and its 
associated experiments were printed out with author, - 
title, and citation. All articles in the three files IAa2 
STAR, and OSTARE (See Section VI) of the NASa 5 
.system with keywords of the common name or alternate 
» names of the OGO spacecraft listed in Section IV, as 
well as the keyword ‘"Geophysical Observatories,” were 
printed out. A comparison of these two printouts 
was made and missing articles were added ap- 
propriately to both the NASA files and the NSSDC, 
TRF. -The NASA accession numbers for each article! 
were entered into the TRF. Similar comparisions 
were made at different times; the final such comparison 
was made with the printouts of July 1, 1974. In 
November 1974, a search on^contract or grant 
number on the NASA files produced about 15 
previously unidentified documents. 


_One other noint should be clarified. A preprint 
which enters the NASA system _will_ receive_ap__N 
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Because of certain problems with older documents^ 
: for which NSSDC no longer possessed a hard copy 
i version, it was not possible to enter these into the 
NASA system. In addition, in attempting to include 
OGO-related preprints which were acquired by NSSDC 
after July 1, 1974, and previously identified preprints i 
[which were published in journals or symposium' 
proceedings after this date, it was necessary- to 
identify these by the TRF accession number (B number) 
if time had not permitted the assignment of a NASA 
system number. 
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number. When that preprint or some slightly altered 
version including title (because of a referee^s or editor's 
comments) appears in a published journal or book, 
it will receive, after some time delay, an A number! 
The A number has been used to identify the article 
in all such cases. 


There are a large number of documents (either 
N or B numbered) which have not been included in 
the bibliography because they would add considerably 
to the bulk of this Summary without being very useful 
to most readers. The classes of these OGO documents 
are listed below and many are available, mainly in 
microfiche, from NSSDC. 


1. Certain NASA News Releases 

2. Flight Evaluation Reports 

3. Operations Summary Reports 

4. Brochures for Experiments 

5. Specifications for Spacecraft 

6. Specifications for Experiment Interfaces 

7. Tracking and Data Acquisition Support 
Plans 

8. Working Group Transactions 

9. Experiment Test Gathering Minutes by 
the Project 

10. Experiments Proposals 

11. Telemetry Data Processing Plans 

12. Operations Requirements Documents 

13. Thermal Analysis Reports 

14. Schematic Drawings 

15. Experiment Bulletins 

16. Program Bibliographies (superseded by 
this one) 

17. Description of Tape Formats for 
Experiments (available in NSSDC Data 
Catalogs) 

18. Orbital Operations Final Reports 

19. Post Launch Reports 

, 20. Data Index and Catalog for Telemetry 

Data 

21. National and Organizational Annual 
Reports to COSPAR 

22. Project Development Plan 

23. Data User’s Notes (written by NSSDC 
personnel) 

24. System Engineering Documents 

All the available experiment progress reports have been 
included because they contain some useful information 
and summaries of results. In addition, it was our 
desire to demonstrate that only a few of these reports 
reach NSSDC or the NASA Facility. 

We conclude this section with some statistical 
information on the bibliography contained in Section 
VI. There are 774 documents included: 415 are articles 
m refereed scientific or technical journals; 150 are 


articles in proceedings of symposia (we have lumped 
proceedings from all types of publications except 
refereed journals, including books, NASA special 
publications, university, industry, and the COSPAR 
publication. Space Research). The remaining reports 
are classified as: Book Articles (6), Government (68), 
University (101), and Industry (34). The journals in 
which most of the articles have been found and the 
number of articles are given in Table II-5. 


TABLE II-5 

Journals Where Most OGO Experiment Articles 
Appear 


Journal Name 

Annales de G^ophysique 
Astrophpical Journals Pts. I, 2, & 3 
Journal/of Geophysical Research - 
Space Science 
IEEE Proceedings (all) 

Journal of Atmospheric & Terrestrial 
Physics 

Physical Review Letters 
Planetary and Space Science 
Radio Science 
Solar Physics 

Space Research (COSPAR) 

Space Science Reviews 
Other Journals 


No. of Articles 


1 

22 

243 

21 

9 

6 

19 

8 

23 

31 

9 

17 




It is clear by examining Table II-5 that the predominant 
journal for publication of OGO results was the Journal 
of Geophysical Research and, since that journal divided 
into 3 separate parts, the Space Science part. Included 
in the university reports are approximately 25 PhD 
theses. 
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Of the 736 documents which were related to 
experiments, as opposed to spacecraft, the distribution 
was PM - 588, OM = 17, PS = 59, OS = 63, and 
PC = 9. Since a given document could be related 
to more than one OGO experiment, a single code 
assignment was made on the basis of the hierarchy 
PM, OM, PS, OS, PC. As expected, the majority of 
documents cited were written by the PI group and 
discussed as a major topic of an OGO experiment. 


In order to demonstrate the time period required 
to produce OGO scientific results in the archival 
literature, the graphs. Figures 11-1 and II-2, are given. 
The absci.s.sa is the time after launch, and the ordinate 
shows the cumulative number of experiment-related 
articles published in journals in 6-month intervals for 
each spacecraft. Any article associated with two or 
more spacecraft is included in the most recently 
launched spacecraft. Consequently, any paper associ- 
ated with an OGO I experiment and some other OGO 
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cxpcrimcnl will not appear in the OGO I graph. The 
peak publication rate occurs for 2 to 3 years becinning 
some 2 1/2 to 3 years after launch. .About 50% o'? 
the publications occur later than 3 to 3 1/2 years 
after launch, allowing an average time of 6 months 
for publication. From this it Is clear that a large 
fraction of the important experimental results are 
produced well after prime data analysis funding has 
ended. These charts indicate that ad'ditional support 
after prime data analysis is essential if most of the 
scientific results are to be understood and made 
accessible to the scientific community in an acceptable 
manner. 


The last data point for each of the OGO publica- 
tions graphs in Figures II-l and 11-2 represents the 
total number of publications for the corresponding 


OGO missions near the end of 1974. Figure 11-1 
indicates that the number of publications for OGO 
1, OGO 2, and OGO 3 had increased very little during 
2 years. Figure 11-2, however, shows 
total number of publications for OGO 4, 
OGO 6 was still increasing at a high 
rate. The OGO 4 overview had to be revised several 
times because of the continued growth in publica- 
tions during the preparation of this report. Numerous 
revisions were required in other sections of the report 
as well. It was therefore decided to publish the 
overview of OGO 5 and OGO 6, as a supplement to 
the present report. The supplement will include an 
updating of the publications by experiments, additions 
and corrections to the bibliographic citations (and 
abstracts). Comments from OGO participants 
concerning any portion of this report will be most 
welcome. 
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A. The OGO Program 


I, Objectives and Background 

An overview of the OGO program might begin with some 
rerleciion upon the explosive growth of the Space Program in the 
United Stales dunng the late fifties and the early sixties and with 
the realization that the development of OGO as a ‘third-generation* 

I spacecraft- was already well underway in 1960, three years after 
f the launch of Sputnik 1. Many of the great discoveries of our 
i near-Earth environment, such as the radiation belts, the magneto- 
sphere, and the solar wind, had already been made by the earlv 
: r I exploratory satcUiies, such as Explorers !, III. IV. and XI, Vanguard 
_ and Pioneers III and IV: In the early sixties ( 1960-1963), these 

- discoveries were investigated ia greater- detail by a dozen or so 
'second-generation' spacecraft characterized by greater weight and 
expenment carrying capability^, By I960, however,. it had become 

& evident that the more definitive space investigations would require 
^1 third-generation research tools, i.c^ large spacecraft which would 
~ allow simultaneous observations by many different experiments 
and would provide a very -high bit rate telemetry. The third 
generation spacecraft were named observatories to emphasize the 
r more comprehensive nature of the research program which would 
be conducted. The Orbiting Geophysical Observatory (OGO) is 
I of observatories conceived and initiated circa 

T I I960- 

r-,- of OGO was developed by the Goddard Space 

ir- A j Centeri(GSFC) of the National Aeronautics and Space 
2 Administration (NASA). -.The prime contractor for the OGO 
spaewrafv the TRW Systems Group, Redonda Beach, California 
was directed to proceed on the CX30 effort through a Letter Contract’ 

- dai^ 6 January, 1961. The dermilive NASA Contract was received 
^ by TRW on-3 August 1962 and by this dale the NASA selection 
^ - of experiments for OGO I had also been completed, ' 

i- The scientific objective of the OGO program was to conduct a 

diversified and interrelated physical experiments 
■h wthin the Earth's atmosphere and magnetosphere and in cis-lunar 
^ space in order to gain better understanding of Earth-Sun re- 
lationships and of the Earth,: itself, as a planet. The technological 
<5ojective of the program— to enable achievement' of the scientific 
I- ^ objectives-was to develop and operate a three-axis-stable. ‘standard 

- ; observatory’ which could be used repeatedly to carry large numbers 

or easily integrated scientific experiments into appropriate orbits. 

- As indicated earlier, the exploration of the near-Earth environ- 
£ ^nt was well under way when- the OGO program was initiated. 

ii- ine programs- used for these -preliminary explorations berame, to 

P®*”^**®* ®ven competing efforts after the launch of 

- *•' usually a very healthy situation forthe OGO 
_ program, .. leading to extensive interchange of ideas and providing 

incentive for the rapid dissemination of important results, 
ine objectives of related programs such as the Energetic Particle 
Interplanetary Monitoring Platform (IMP) series, 

- . and the International Satellites for Ionospheric Studies (ISIS) were 
actu^y qmte different from the- OGO objectives..and the results 
t were, in most cases, complementaiy. For example, 

. I muiu-satellite exploration of the magnetosphere- and ncar- 
spac e n^de possible t he concurrent performance of 
. related exp eriments s tudy ing energeti c ^ it ides ii andPthef niajnetic"' 
^ field at vanous positions in space. Correlation of the data fr(Tm~ 
* ^ expenments with data from the OGO experiments assisted 
in tne separation of the spatial and temporal characteristics of 
cosmic rays, solar particles, geomagnetically trapped particles, and 
‘ galactic, interplanetary, and terres trial magnetic fields. 

— . . _ ' ' ■ ■■ ... . ■ ,1 II , . 

j * In iom€ cases, however, effort on the analysts of certain margioar OCa 
i OGO 2 esperimenu wa* terminated and re-directed toward the analysis of moreV 

promising data from other programs. * 


2. .Approach and Mission Proiiles 

The scientific goals of the OGO program were accomplished 
through a senes of regularly scheduled launches in two basic orbits. 
I ^ (EGO) mission with apogee at about 150,000 

km (9^000 mi) and initial perigee at about 300 km (190 mi) allowed 
the obse^atory to sweep through the natural radiation bells 
surrounding the Earth, providing a capability for a thorough 
mapping and study of phenomena associated with the magnetosphere 
and the near interplanetary space. The polar orbit (POGO) mission 

apogee and perigee typically 
at 1000 and 4(^ km (620 to 2^0 mi), respectively. This orbit, with 
inclinauon of 85 degrees or greater, provided thorough coverage 
or the E^n s at^sphere and lower ionosphere including the polar 
regions. Tne OGO spacecraft were launched one each year over a 
period of six years beginning in 1964, as shown in Table fll-l 
with the two subseries alternating in sequence. ^ 


t.able ni-1 


Spacecraft 

E/p 

Launch date 

OGO 1 
! OGO 2 

OGO 3 
OGO 4 
OGO 5 
I OGO 6 

E 

P 

E 

P 

E 

P 

5 September 1964 
14 October 1965 
7 June 1966 
28 July 1967 
4 March 1968 
1^6^ 

1 

— -- 

j _ 1 - , , -1 . ■- ’ 


The scientific program planned for the six OGO’s is summarized 
: ’^'Sure lll-l is the alternating 

EGO/POGO launch sequence. The OGO 1 and 2 spacecraft were 
launched dunng a period of minimum solar activity. The OGO I 
and 2 experiments were essentially duplicated on OGO 3 and 4 
respectively, ^cause the original plan was that OGO 3 and 4 would’ 
continue the OGO 1 and 2 studies during the rising and maximum 
periods of the solar cycle. The OGO orbits are indicated in the 
Irontispiece in relation to a somewhat stylized rendition of the 
magnetosphere in the noon-midnight meridian plane. Some of the 
scientific highlights arc also indicated in the frontispiece, with the 
Items listed on the nght-hand side pertaining to EGO missions 
a relating to POGO missions. The OGO 1 

and CXiO 3 orbits arc also illustrated in Figure IH-2 essentially as 
they would project on the plane of the ecliptic. The magnetosphere 
cross section outlined in Figure 1 11-2 is essentially at right angle 
to the magnetosphere cross-section shown by the frontispiece. Both 
Figure III-2 illustrate the thorough coverage 
of the magnetosphere, particularly of the magnetopause and bow 
shock, which was possible with the EGO missions. 

Because of their long lifetimes, the EGO missions overlapped 
making it p^s^ble to obtain data simultaneously from two (and 
even three) EGO missions. The magnetospheric regions which could 
be explored simultaneously by OGO I and OGO 3 are indicated 
. ^ September 1967 to 30 November 

1967. It IS seen that the local times for OGO 1 and OGO 3 apo^^ecs 
- were actually seven hours apart. Thus, for. example, OGO 1 could 
provide information for the magnetospheric tail region while OGO 
3 was gathering data in the magnetosheath or at one of the 
magnetosphenc boundaries. Figure 111-2 also shows that the local 
Ume at apog^ for OGO 1 and OGO 3 changed by about six 
hours m a three-month period, making it possible for either 
spacecraft to survey ail local times in a one year period. 

An es^ntial feature of the technological approach was the 
standard-obserwatory concept; an orbiting ‘experiment box,’ 
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complete with solar power, altitude control, data storage, and 
telemetry, which would provide well-defined interfaces between the 
spacecraft subsystems and the experiments, thus allowing each 
experimenter to integrate his instruments with a minimum of effort. 
This concept (sometimes referred to as the ‘street-car* principle) 
together with the relatively large payload capability, not only 
provided flexibility in selecting experiments, but also allowed 
incorporation of a limited number of high-risk experiments whose 
subsystem support requirements would have been prohibitive in 
smaller spacecraft where experiments and subsystems were highly 
intermingled. The same basic spacecraft [ (except for minor 
alterations) was used for the two types of orbit. The eccentric and 
polar orbits, however, required different launch vehicles (Atlas - 


Agena and thrust-augmented Thor-Agena) and different launch sites" 
(Eastern and Western Test Ranges), respectively. Total weight in 
^ lb), of which 68.1 

^ (150 to 260 lb) were assigned to experiment sensors 

and electronics. 

3. Description of the OGO Spacecraft 
3.1 Overall Configuration 

A typical OGO deployed configuration is shown in Figure !M-3. 
The mam body was a 0.9 x 0.9 x 1.8 m (3 x 3 x 6 ft) rectangular 
prism, and its orientation (maintained by the spacecraft attitude^ 
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l.'oniplcte uith solar po\^cr, altitude control, data storacc, and 
"elemcirv, uhich uould provide uell-defincd interfaces between the 
spacecraft subsystems and the experiments, thus allowing each 
experimenter to integrate his instruments with a minimum of effort. 
This concept {sometimes referred to as the ‘street-car* principle), 
together with the relatively large payload capability, not only 
provided flexibility in selecting experiments, but also allowed 
incorporation of a limited number of high-risk experiments whose 
subsystem support requirements would have been prohibitive in 
smaller spacecraft where experiments and subsystems were hiehly 
intermingled. The same basic spacecraft (except for mmor 
alterations) was used for the two types of orbit. The eccentric and 
polar orbits, however, required different launch vehicles (Atlas - 


•Agcna and thrust-augmented Thor-Agena) and different launch sites 
(Hastern and Western Test Rvinges), respeclivelv. Total weight in 
orbit ranged from 479 to 635 kg (lO^O to 1394' lb), of which 68.1 
to IIK.O kg (150 to 360 lb) were assigned to experiment sensors 
and electronics. 

3. Description of the (KiO Spacecraft 
3.1 Overall Configuration 

A typical OGO deployed conficuration is shown in Figure 1 1 1-3 
The main body was a 0.9 x 0.9 x 1.8 m (3 x 3 x 6 ft) rectangular 
prism, and its orientation (maintained by the spacecraft attitude 
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control system) was intended to be such that one 0.9 x 1.8 m (3 xl 
6 ft) face would be continuously pointed toward the Earth. This^ 
face and its opposite each had 0.6 sq m (6 sq ft) of area on which 
experiments could be mounted. The second purpose of the attitude 
control system was to maintain the solar arrays perpendicular to 
the rays of the sun. The cubical boxes near their extremities are 
the solar oriented experiment packages (SOEFsX each providing 
0. 1 sq m ( 1 sq ft) of experiment-mounting area on both the Sun-facing 
and anti-Sun-facing surfaces. At one end of the main body was a 
shaft mounted normal to the face which is pointed toward the 
Earth. Attached to this shaft j weref twoi orbit 1 plane! experiment 
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packages, OPEP-1 and OPEP-2. The" third purpose of Ube^ a ttitude 
control system was to keep one face of each OPE^lalways fa«^ 
forward along the velocity vector.! V 

Two 6.7 m (22-ft) long booms (EP-5 and EP-6) anV funi i TSm 
(6-ft) long booms (EP-1 through EP-4) were provided to house 
experiment sensors whose sensitivity or viewing requirements made 
it necessary to remove them from the main body. Additional booms 
were provided for antennas; the most prominent in the figure is 
the turnstile Yagi directional antenna in the right foreground. Also 
shown in the figure are two antennas, typical of special experiment 
characteristics which can be accommodated. One was a long 


[ 



Apogee distance, in Earth radii (Rjr), and projection on the plane of 
the ecliptic of the Sun-Earth-probe C^EP) angle for OGO 1 and OGO 3. 
The inclination of the orbits is not illustrated. 
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control system) was intended to be such that one 09 x 1 8 ni (3 x 
6 ft) face would be continuously pointed toward the Harth This 
face and its opposite each had 0.6 sq m (6 sq ft) of area on which 
experiments could be mounted. The second purpose of the attitude 
control system was to maintain the .solar arrays perpendicular to 
the ra>s of the sun. The eubieal boxes near t■heir^xtren^ilief are 
the solar oriented experiment paekages (SOtP's), each providing 
0. 1 sq m ( I sq ft) of experiment-mounting area on both the Sun-facini 
and anti-Sun-facing surfaces. At one end of the main body was i 
shaft mounted normal to the face which is pointed towLd the 
harth. Attached to this shaft were two orbit plane experiment 
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pak-kages, OPhP-1 and OPHP-2. The third purpose of the attitude 
control system was to keep one face of each OPhP always faced 
lorward along the velocity vector. 

ir fiTV’ <"-ft) lodg booms (LP-5 and EP-6) and four 1.8 m 
( ' ft) long booms (bP-l through bP-4) were provided to house 
experiment .sensors whose sensitivity or viewing requirements made 
It necessary to remove them from the main body. Additional booms 
«ere provided for antennas; the most prominent in the figure is 

show“/"n ih antenna in the right foreground. Also 

Shown in the figure are two antennas, typical of special experiment 
characteristics which can be accommodated. One was a long 
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tubular spring bronze antenna, supplied by an experimenter, which 
could be extended from the end of the paddle after the spacecraft 
was in orbit, to a distance of 9.1 m (30 ft). The other was a 
rhomboid antenna made of metal tape and mounted to one of the 
long booms. This antenna was also deployed by radio command 
after the spacecraft had been stabilized in orbit. Several sensors 
for the same experiment could be installed in different appendages 
if data correlation or weight limitation reasons necessitated this. 
Interconnection was accomplished at the central junction box. This 
arrangement made it possible to accommodate installation of an 
experiment late in the prelaunch test cycle, should this have proved 
to be desirable. 


3.2 Deployment Considerations 

OGO had 13 major appendages which were deployed in orbit 
subsequent to spacecraft separation, from a folded or stored 
configuration (Figure ilI-4) to the operational or deployed 
configuration (Figure III-3). The rather weird deployed configuration 
geometry (w hich resembled an oversized insect) was chosen to achieve 
the necessary mass properties control and experiment location with 
respect to the spacecraft and other experimental equipment, as well 
as support rigidity and minimum envelope in the folded configura- 
tion. The deployment operation was divided into two nfajor 
sequences to avoid interference during appendage deployment. 



Typical OGO Deployed Configuration 

This figure actually shows OGO 5; other OGOs were very similar in 
appearance. The letters "Y,” and refer to the OGO 
coordinate system. The experiment package OPEP-1 (not shown) is 
directly below OPEP-2. The OGO dimensions are approximately 60 ft 
along the Y axis and 20 ft across the tips of the solar array. 
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^jbular spring bronze antenna, supplied by an experimenter, which 
could be extended from the end of the paddle after the spacecraft 
was in orbit, to a distance of 9.1 m (30 ft). The other was a 
rhomboid antenna made of metal tape and mounted to one of the 
long booms. This antenna was also deployed by radio command 
after the spacecraft had been stabilized in orbit. Several sensors 
for the same experiment could be installed in different appendaces 
if data correlation or weight limitation reasons necessitated this. 
Interconnection was accomplished at the central junction box. This 
arrangement made it possible to accommodate installation of an 
experiment late in the prelaunch test cycle, should this have proved 
to be desirable. 


3.2 Deployment Considerations 

OGO had 13 major appendages which were deployed in orbit, 
subsequent to spacecraft separation, from a folded or stored 
configuration (Figure 1 1 1-4) to the operational or deployed 
configuration (Figure III-3). The rather weird deployed configuration 
geometry (w hich resembled an usersized insect) was chosen to achieve 
the necessary mass properties control and experiment location with 
respect to the spacecraft anti other experimental equipment, as well 
as support rigidity and minimum envelope in the folded configura- 
tion. The deployment operation was divided into two major 
sequences to avoid interference during appendage deployment. 
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Typical OGO Deployed Configuration 

This figure actually shows OGO 5; other OGOs were very similar in 
appearance. The letters and •♦Z” refer to the OGO 

coordinate system. The experieent package OPEP-1 (not shown) is 
directly below 0PEP-2. The OGO dimensions are approximately 60 ft 
along the Y axis and 20 ft across the tips of the solar array. 
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The appendages deployed in the first sequence were 
EP-1 (400 MHz antenna included), EP-2 (136 MHz 
antenna included), EP-5, EP-6, and the +X and -X 
solar paddles. Total elapsed time from explosive valve 
actuation to hinge locking of EP-5 was to be less 
than 20 seconds. The appendages deployed in the 
second sequence were EP-^ EP-4, two attitude control 
nozzle support booms, OPEP-1, OPEP-2, and the high 
gain antenna, which was supported by and released 
simultaneously with OPEP-1. The total elapsed time 
from explosive valve actuation to hinge locking of 
EP-3 was less than 10 seconds. 



3.3 Major Subsystems 

The observatory concept led to the development 
of a standard spacecraft, incorporating a high degree 
of flexibility for accommodating many types of 
experiments. This was a marked departure from 
design practices used in earlier spacecraft, where 
weight limitations had led to a very tight integration 
of experiments and spacecraft systems. To achieve 
the desired flexibility, the OGO spacecraft included 
five separate and well-defined systems:* (1) the 
spacecraft main body and appendages where experi- 
ments could be mounted, (2) the attitude control 
system, (3) the thermal control system, (4) the power 
supply, and (5) the communication and data handling 
systems. This standardized arrangement made it 
possible to use the same basic spacecraft for the six 
OGO missions. 

The overall configuration of the OGO spacecraft 
(described earlier) made it possible to accommodate 
simultaneously a large number of experiment require- 
ments, such as Sun or anti-Sun orientation. Earth or 
anti- Earth viewing, specified attitude relative to the 
velocity vector, or a high degree of isolation when 
needed frorn the spacecraft and other experiments. 

The attitude control system consisted of horizon 
scanners, servo-mechanisms, gas jets, electrically- 
driven flywheels and associated electronics. The system 
could stabilize the spacecraft in all three axes to within 
2 deg of the local vertical, 5 deg of the Sun, and 5 
deg of the velocity vector. 

The thermal control system combined active and 
passive thermal-control techniques. Aluminized Mylar 
insulation was provided for the main body +Z, -Z, 
and -Y faces intermittently exposed to the Sun, and 
controllable radiating surface areas (louvers) were 
provided on the -^X, -X, and +Y faces always exposed 
to outer space. Bimetallic actuators operating between 
10 deg and 24 deg C moved the louvers from the 
fully closed to the fully opened position. Individual 
thermal control was provided as needed for externally 
mounted experiments. 

Electrical power was supplied by two solar panel 
arrays providing about 550 w to two 28-voIt nickel- 
cadmium storage batteries. The average power allotted 
for experiments was 50 w. 

The Communication and Data Handling System 
included the following: (1) tracking equipment, 
consisting of two redundant 100-mw, 136 MHz 
Beacon transmitters and one 10-w, 136 MHz Beacon 
transmitter; (2) command equipment, consisting of 
two parallel 120 MHz command receivers, two 
redundant digital decoders (providing up to 254 relay 
commands), and one tone command decoder (provid- 
ing up to 12 extra commands); and (3) telemetry 
equipment consisting of two redundant wide-band 
PCM Systems, each using a 400 MHz, 4-w transmitter, 
and a special purpose analog telemetry system, using 
a 400 MHz, 0.5-w transmitter. The real-time data 


* For a detailed description erf the OGO spacecraft system, see The . 
Orbiting Geophysical Observatories’, by WJE. Scull and Git. Ludwig. ! 
Proceedingsof the IRE. 50, 2287-22W,Nov. 1961 ! 
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rates were I, 4, 8, 16 ^ and 64 kilobits per sec, A total data storage 
capacity of 86 million bits was provided by two recorders. The 
data could be stored at I or 4 kilobits per sec and played back at 
64 or 128 kilobits per sec. Up to 32 alternate formats could be 
selected by ground command for experiment data sampling. 

4. Technological Accomplishments 

The technological accomplishments of the OGO programs can 
be divided into two major categories. The first includes the overall 
performance of the six OGO missionsj^ basically the length of 
lime for which each spacecraft provideSuseful data. The second 
includes the performance of specific subsystems, particularly those 
for which new and challenging technological problems had to be 
solved. 


4.1 Operation Summary 

A very good indication of the overall success of the OGO 
missions is the phenomenal volume of data (see Figure III-5) 


which was acquired from the six OGO Spacecraft. During the period 
1964 to 1971, over two million experiment hours of data were 
acquired, divided as follows: 364.000 from OGO 1; 72.000 from 
OGO 2; 440,000 from OGO 3; 260.000 from OGO 4; 636,000 
from OGO 5 and 312,000 from OGO 6. This is comparable to the 
combined total of all other scientific satellites previously orbited 
by NASA. The longevity of the OGO spacecraft, as indicated by 
Figure 1 1 1-5. was also quite spectacular. The duration of routine 
operations for the six spacecraft ranged from a minimum of 2 
years (OGO 2) to a maximum of 5 1/2 years (OGO I). The periods 
of routine operations were in all cases followed by a stand-by 
period (during which the spacecraft were still operable). The duration 
of these stand-by periods ranged from 1 to 4 years, the shorter 
stand-by periods being the result of a general termination of OGO 
spacecraft support during 1971 - 1972. All spacecraft, however, 
were. still operable when operational support was terminated. Figure 
III-5 also illustrates the manner in which the OGO Missions 
overlapped, making it possible to obtain data simultaneously (but 
in different locations) from at least three OGO Spacecraft from 
1966 to 1971. 



OGO Experiment Operating Hours 

For Mch OGO there was a period of routine operations, which terainated 
at the date indicated by the first arrow. Afterwards, each OGO had standby 
status (with occasional special operations) until the date indicated by 
the second (heavier) arrow where all operational support was terainated. 
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rates were I, 4, 8, 16\,and 64 kilobits per sec. A total data storage 
capacity of 86 million bits was provided by two recorders. The 
data could be stored at 1 or 4 kilobits per sec and played back at 
64 or 128 kilobits per sec. Up to 32 alternate formats could be 
selected by ground command for experiment data sampling. 

4. Technological Accomplishments 

The technological accomplishments of the OGO programs can 
be divided into two major categories. The first includes the overall 
performance of the six OGO missions, i.e. basically the length of 
time for which each spacecraft provided useful data. The second 
includes the performance of specific subsystems, particularly those 
for which new and challenging technological problems had to be 
solved. 

4.1 Operation Summary 

A very good indication of the overall success of the OGO 
missions is the phenomenal volume of data (see Figure HI-5) 

I 


which was acquired from the six OGO Spacecraft. During the period 
1964 to 1971, over two million experiment hours of data were 
acquired, divided as follows: 364,000 from OGO 1; 72,000 from 
OGO 2; 440,000 from OGO 3; 260,000 from OGO 4; 636,000 
from OGO 5 and 312,000 from OGO 6. This is comparable to the 
combined total of all other scientific satellites previously orbited 
by NASA. The longevity of the OGO spacecraft, as indicated by 
Figure 111-5, was also quite spectacular. The duration of routine 
operations for the six spacecraft ranged from a minimum of 2 
years (OGO 2) to a maximum of 5 1/2 years (OGO 1). The periods 
of routine operations were in all cases followed by a stand-by 
period (during which the spacecraft were still operable). The duration 
of these stand-by periods ranged from 1 to 4 years, the shorter 
stand-by periods being the result of a general termination of OGO 
spacecraft support during 1971 - 1972. All spacecraft, however, 
were. still operable when operational support was terminated. Figure 
II 1-5 also illustrates the manner in which the OGO Missions 
overlapped, making it possible to obtain data simultaneously (but 
in different locations) from at least three OGO Spacecraft from 
1966 to 1971. 



>|i f MAM J JA SOND|l PMAM J J AS0ND|| VMAMi J ASON0|i f MAM J J A SON0|i PMAM J J A»OM0|^M»AMJ^ni^»^ 

1967 1968 1969 1970 1971 1972 


OGO Experiaent Operating Hours 

For each OGO there was a period of routine operations, which teminated 
at the date indicated by the first arrow. Afterwards, each OGO had standby 
status (with occasional special operations) until the date indicated by 
the second (heavier) arrow where all operational support was terminated. 
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were K 4, 8,16, and 64 kilobils per sec. A loial data storage 
capacity of 86 million bits was provided by two recorders. The 
data could be stored at I or 4 kilobits per sec and played back at 
64 or 128 kilobits per sec. Up to 32 alternate formats could be 
>clccted by ground command for experiment data sampling. 

4. Technological Accomplishments 

The technological accomplishments^iK^OGO programs can 
be divided into two major calegories/^e firsti includes The overall 
performance of the six OGO mission/, i.e. Msically the length of 
/ time for which each spacecraft proviied i^ul data. The second 
includes the performance of specific sifbsy^cms, particularly those 
for which new and challenging technological problems had to be 
solved. 

4.1 Operation Summary 

A very good indication of the overall success of the OGO 
missions is the phenomenal volume of data (see Figure 111-5) 


which was acquired from the six OGO Spacecraft. During the period 
1964 to 1971, over two million experiment hours of data were 
acquired, divided as follows: 364,000 from OGO 1; 72,000 from 

OGO 2; 440,000 from OGO 3: 260,000 from OGO 4; 636,000 
from OGO 5 and 312,000 from OGO 6. This is comparable to the 
combined total of all other scientific satellites previously orbited 
by N.ASA. The longevity of the OGO spacecraft, as indicated by 
Figure II1-5, was also quite spectacular. The duration of routine 
operations for the six spacecraft ranged from a minimum of 2 
years (OGO 2) to a maximum of 5 1/2 years (OGO 1). The periods 
of routine operations were in all cases followed by a stand-by 
period (during which the spacecraft were still operable). The duration 
of these stand-by periods ranged from I to 4 years, the shorter 
stand-by periods being the result of a general termination of OGO 
spacecraft support during 1971 - 1972. All spacecraft, however, 
were. still operable when operational support was terminated. Figure 
III-5 also illustrates the manner in which the OGO Missions 
overlapped, making it possible to obtain data simultaneously (but 
in different locations) from at least three OGO Spacecraft from 
1966 to 1971. 
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For each OGO there was a period of routine operations, which teralnated 
at the date indicated b/ the first arrow. Afterwards, each OGO had standby 
status (with occasional special operations) until the date Indicated by 
the second (heavier) arrow where all operational support was terminated. 
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4.2 Performance of Spacecraft Systems 

4.2.1 Overall Performance 

The longevity and the data output of the various OGO missions 
(as summarized by Figure MI-5) provide ample proof that the power, 
thermal, and data handling systems functioned extremely well. The 
basic spacecraft design for OGO 1 was sound, and it was used 
essentially unchanged (except for minor corrections and modifica- 
tions) for the other five OGOs. The OGO spacecraft could also 
(and did) yield very useful data in the spin-stabilized back-up mode 
whenever the altitude control system failed to maintain the desired 
three-axis stabilization. 


4.2.2 The Attitude Control System 

From the technological viewpoint, perhaps the major challenge 
offered by the OGO design was the stabilization and orientation 
requirements. Although— in principle-the pointing accuracies 
required of OGO, were not difficult to achieve (they varied from 
2 to 5 deg), the three-axis stabilization was difficult to achieve 
with the complex configuration and deployment geometry of the 
OGO spacecraft. 

The stabilization history of the six OGO spacecraft was as 
follows: OGO 1 failed to stabilize because of incomplete boom 

deployment^ OGO 2 was stabilized for 10 days only, because of 
faulty horizon sensors causing premature control gas depletion; 
OGO 3 was stabilized for 46 days until a power converter failure 
occurred; OGO 4 was stabilized for 18 months; OGO 5 was stabilized 
for 41 months; and OGO 6 was stabilized for 24 months, i.e. until 
the end of its mission. 

The failure to achieve or maintain stabilization on OGO I, 2, 
and 3 was in general traceable to somewhat sophisticated aspects 
of design which were very difficult to anticipate and were not 
revealed by ground testing. The in-orbit problems were in general 
not due to quality control or test oversight; and because of their 
complexity, these problems revealed themselves gradually, i.e. 
following the successive design corrections. Thus the OGO 2 horizon 
sensor problems could not be detected, until the OGO 1 deployment 
problem was corrected. Similarly, the 10-day OGO 2 attitude- 
controlled operation did not last long enough to lead to the power 
converter failure eventually seen on OGO 3. Once corrected, 
however, a given problem never occurred again. 

4.3. Summary of Technological Accomplishments 

Compared to earlier space investigations, the orbiting geophysi- 
cal observatories represent major advances in both precision and 
comprehensiveness. The technological accomplishments of the OGO 
program include: 

(1) near-perfect orbits for all six missions; 

(2) the successful deployment of a very complex spacecraft 
configuration in all cases except OGO 1, for which a 
partial deployment failure occurred; 

(3) three-axis stabilization accomplished for 10 days on the 
second OGO and maintained much longer on 
subsequent OGOs; 

(4) the successful simultaneous operation of a large number 
of experiments with very different requirements; 

(5) an extremely high information handling capacity; 

(6) a very high reliability of experiments and spacecraft 
systems, which, combined with the high data rate, 
resulted in a record breaking volume of scientific data; 

(7) the skillful use of backup modes of operation to 
overcome in-orbit problems and extend the usefulness of 
a mission. 

B. SCIENTIFIC RESULTS 

1. OGO 1 Results 

Although all the OGO 1 experiments operated in orbit and 
acquired data, approximately half of these were severely degraded 


because of the failure of the attitude control system and because 
two of the eleven appendages failed to deploy properly. The 
experiments which failed to yield significant results, and the major 
reasons for their degraded operations were as follows. Experiments 
A- 19 (Geocoronai Lyman-Alpha) and A-20 (Gegenschein Pho- 
tometr>) were critically dependent upon anti-solar orientation. 
Experiment A-1 (Solar Cosmic Rays) required solar orientation to 
meet its objectives. Experiment A- 18 (Radio Astronomy) could not 
operate properly because of incomplete antenna deployment. Spin 
j detrimental to experiments A- 13 (Planar Ion 

and Electron Trap), A-16 (Interplanetary Dust Particles), and A-5 
(Trapped Radiation and Scintillation Counter). Experiment A-8 
(Trapped Radiation Oriinidirectional Counter) also suffered from 
degraded OGO I operation, and although some measurements were 
made, the results were not considered of sufficient value for 
publication in the open literature. Insufficient protection against 
electrical interference led to a very high noise level in the^data 
from experiment A-4 (Positron Search and Gamma- Ray Spectrum). 
Although experiment A-4 has not yet led to any publication, the 
data are currently (1975) being re-examined to see if they reveal 
any of the recently discovered gamma-ray bursts. 

scientific results were nevertheless obtained with 

OGO I because: 

a) many of the experiments were not critically dependent 
upon specific spacecraft orientation; 

b) high-resolution measurements were made possible (for 
the first time) by the high data rate of the OGO 
telemetry system; and 

c) the OGO 1 orbit was very well suited for a detailed 
investigation of the magnetosphere, in particular the 
magnetopause, magnetosheath, and bow shock (see 
Figure IM-2). 


1.1 Magnetic Field Experiments 

The extensive study of the outer magnetospheric regions by 
the two magnetic field experiments on OGO I was a major 
accomplishment, and the scientific results have been extensively 
quoted in review articles and in textbooks. Historically, magnetome- 
ters have provided the most comprehensive coverage of magneto- 
spheric activities, and this was certainly true of the two magnetometer 
experirnents on OGO 1, namely Smith’s search coil magnetometer 
(Experiment A- 10) and Heppner’s fluxgate magnetometer (Experi- 
ment A- 11). ^ 


1.1.1 Shock Structure (A-11) 

From a study of numerous OGO 1 shock crossings observed 
with experiment A-11, Heppner et al (1967) derived a model of 
the average field profile for a typical shock crossing. The shock 
thickness was described in terms of three dimensions. As the shock 
IS first encountered from the interplanetary space side, there is a 
narrow ‘outer shell’ less than 20 km (12 mi) thick where the 
interplanetary field becomes slightly disturbed. This is followed by 
a second region about 70 km (45 mi) thick where the field changes 
rapidly to a new level. In the third region the field settles gradually 
to Its magnetosheath value over a distance of about 200 km 
(120 mi). 

Two classes of field oscillations were frequently observed 
superimposed on this average shock structure; 1) coherent circularly 
polarized ULF waves with frequencies typically between 0.5 and 
1.5 Hz, and 2) higher frequency (ELF) fluctuations. 

The thin nature of the bow shock and the associated wave 
phenomena were important observations which henceforth had to 
be considered in theoretical models of the bow shock (Tidman 
1967, Tidman and Northrop 1968). 


1.1.2 Waves in the Magnetosheath (A-10) 

Smith’s search coil magnetometer experiment (A-10) was 
particularly well suited for the study of ELF magnetic Ouctuations 
and It was shown by Smith et al (1967) that 3-300 Hz magnetic 
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4.2 Performance of Spacecraft Systems 

4.2.1 Overall Performance 

The longevity and the data output of the various OGO missions 
provide ample proof that the power 
thermal, and data handling systems functioned extremely well. The 

sound, and it was used 
s ntially unchanged (except for minor corrections and modifica- 
tions) for the other five OGOs. The OGO snacecraft co ilH - il 
(and did) yield very useful data in the spin-stabiMzed back-up mode 
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4.2.2 The Attitude Control System 

offered® P«fhaps the major challenge 

Offered by the OGO design was the stabilization and orientation 
requirements. Although-in principle-the pointing accuracies 
difficult to achieve (they varied from 
xt tk , three-axis stabilization was difficult to achieve 

OGO spac^^ configuration and deployment geometry of the 

r 11 six OGO spacecraft was as 

follows: OGO 1 failed to stabilize because of incomplete boom 

deployment; OGO 2 was stabilized for 10 days only, because of 

nrn premature control gas depletion; 

OGO 3 was ^abilized for 46 days until a power converter failure 
occurred; OGO 4 was «abilized for 18 months; OGO 5 was stabilized 
for 41 months; and OGO 6 was stabilized for 24 months, i.e. until 
the end of its mission. 

The failure to achieve or maintain stabilization on OGO 1 2 
and 3 was in general traceable to somewhat sophisticated aspects 
of design which were very difficult to anticipate and were not 
revealed by ground testing. The in-orbit problems were in general 
not due to quality control or test oversight; and because of their 
complexity, these problems revealed themselves gradually i e 
lollowing the successive design corrections. Thus the OGO 2 horizon 
sensor problems could not be detected, until the OGO 1 deployment 
^^nP'n corrected. Similarly, the 10-day OGO 2 attitude- 
controlled o^ration did not last long enough to lead to the power 
converter failure eventually seen on OGO 3. Once corrected 
however, a given problem never occurred again. 

4.3. Summary of Technological Accomplishments 

..I earlier space investigations, the orbiting geophysi- 

rej^esent major advances in both precision and 
comprehensiveness. The technological accomplishments of the OGO 
program include: 

orbits for all six missions; 

(2) the successful deployment of a very complex spacecraft 
configuration in all cases except OGO 1, for which a 
partial deployment failure occurred; 

(3) three-axis stabilization accomplished for 10 days on the 
second OGO and maintained much longer on 
subsequent OGOs; 

(4) the successful simultaneous operation of a large number 
of experiments with very different requirements; 

P) an extremely high information handling capacity 
(o) a very high reliability of experiments and spacecraft 
systems, which, combined with the high data rate 
^ 7 ^ ^ breaking volume of scientific data; 

(7) the skillful use of backup modes of operation to 

overcome in-orbit problems and extend the usefulness of 
a mission. 

B. SCIENTIFIC RESULTS 

I. OGO 1 Results 

* ^^P^riments operated in orbit and 

acquired data, approximately half of these were severely degraded 


because of the failure of the altitude control system and because 
two of the eleven appendages failed to deploy properlv The 
experiments which failed to yield significant result^, and^the maior 
reasons for their degraded operations were as follows Experiments 
A-19 (Geocoronal Lyman-Alpha) and A-20 (Geaenschdn Pho! 
tometry) were critically dependent upon anti-sola°r orientation 
Cosmic Rays) required solar orientation to 
nnprV/j’ E>tpenmenl A- 18 (Radio Astronomy) could not 

operate properly because of incomplete antenna deployment Spin 
modulation w^s very detrimental to experiments A-I3 (Planar Ion 
and Electron Trap), A- 16 (Interplanetary Dust Particles), and A-5 
mapped .^intillaiion Counter). Experiment H 

(I rapped ^diation Omnidirectional Counter) also suffered from 
I operation, and although some measurements were 
made, the results were not considered of sufficient value for 
open literature. Insufficient protection against 
electrical interference led to a very hi<>h noise level in 

Ah!? (Positron Search and Gamma-Ray Spectrum)^ 

da^afe^cT^^ publica^tion, the 

odia are currently (197y) being re-examined to see if thev reveal 
any of the recently discovered gamma-ray bursts. ^ 

OGO^l Vecause-^"^ scientific results were nevertheless obtained with 

a) many of the experiments were not critically dependent 
upon specific spacecraft orientation; 

b) high-resoluiion measurements were made possible (for 
the first time) by the high data rate of the OGO 
telemetry system; and 

c) the OGO 1 orbit was very well suited for a detailed S 

investigation of the magnetosphere, in particular the 
magnetopause, magnetosheath, and bow shock (see 

Figure 1 1 1-2). ' 

1.1 Magnetic Field Experiments ^ 

the outer magnetospheric regions by 
the two magnetic field experiments on OGO 1 was a maior 
acconylishment, and the scientific results have been extensively 
quoted in review articles and in textbooks. Historically, magnetome^ 
ters have provided the most comprehensive coverage of magneto- 
spheric activities, ^d this was certainly true of the two magnetometer 
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1.1.1 Shock Structure (A’ll) 
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thickness was descril^d in terms of three dimensions. As the shock ^ 

IS first encountered from the interplanetary space side there is a i I 
narrow outer shell’ less than 20 km (12 mi) thick where the fit" J 
interplanetai^ field becomes slightly disturbed. This is followed by 
a second region about 70 km (45 mi) thick where the field changes 
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(?20*mi7*^”***^*^**^^ value over a distance of about 200 km 

Two classes o^f field oscillations were frequently observed 
superimposed on this average shock structure; I ) coherent circularly 
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1.5 Hz, and 2) higher frequency (ELF) fluctuations. 

the associated wave 

be ''?’P°''tant obse^ations which henceforth had to 

theoretical models of the bow shock (Tidman 
1967, Tidman and Northrop 1968). (Udman 

1.1.2 Waves in the Magnetosheath (.A- 10) 

Smith s search coil magnetometer experiment (A- 10) was 
particularly well suited for t^he study of ELF magnetic fluctuations 
and It was shown by Smith et al (1967) that 3-300 Hz magnetic 
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4.2 Performance of Spacecraft Systems 

4.2.1 Overall Performance 

The longevity and the data output of the various OGO missions 
(as summarized by Figure IM-5) provide ample proof that the power, 
thermal, and data handling systems functioned extremely well. The 
basic spacecraft design for OGO 1 was sound, and it was used 
essentially unchanged (except for minor corrections and modifica- 
tions) for the other five OGOs. The OGO spacecraft could also 
(and did) yield very useful data in the spin-stabilized back-up mode, 
whenever the attitude control system failed to maintain the desired 
three-axis stabilization. 


4.2.2 The .Attitude Control System 

From the technological viewpoint, perhaps the major challenge 
offered by the OGO design was the stabilization and orientation 
requirements. Although— in principle— the pointing accuracies 
required of OGO, were not difficult to achieve (they varied from 
2 to 5 deg), the three-axis stabilization was difficult to achieve 
with the complex configuration and deployment geometry of the 
OGO spacecraft. 

The stabilization history of the six OGO spacecraft was as 
follows: OGO 1 failed to stabilize because of incomplete boom 

deployment; OGO 2 was stabilized for 10 days only, because of 
faulty horizon sensors causing premature control gas depletion; 
0G<3 3 was stabilized for 46 days until a power converter failure 
occurred; OGO 4 was stabilized for 18 months; OGO 5 was stabilized 
for 41 months; and OGO 6 was stabilized for 24 months, i.e. until 
the end of its mission. 

The failure to achieve or maintain stabilization on OGO 1, 2, 
and 3 was in general traceable to somewhat sophisticated aspects 
of design which were very difficult to anticipate and were not 
revealed by ground testing. The in-orbit problems were in general 
not due to quality control or test oversight; and because of their 
complexity, these problems revealed Themselves gradually, i.e. 
following the successive design corrections. Thus the OGO 2 horizon 
sensor problems could not be detected, until the OGO 1 deployment 
problem was corrected. Similarly, the 10-day OGO 2 attitude- 
controlled operation did not last long enough to lead to the power 
converter failure eventually seen on OGO 3. Once corrected, 
however, a given problem never occurred again. 

4.3. Summary of Technological .Accomplishments 

Compared to earlier space investigations, the orbiting geophysi- 
cal observatories represent major advances in both precision and 
comprehensiveness. The technological accomplishments of the OGO 
program include: 

(1) near-perfect orbits for all six missions; 

(2) the successful deployment of a very complex spacecraft 
configuration in all cases except OGO 1, for which a 
partial deployment failure occurred; 

(3) three-axis stabilization accomplished for 10 days on the 
second OGO and maintained much longer on 
subsequent OGOs; 

(4) the successful simultaneous operation of a large number 
of experiments with very different requirements; 

(5) an extremely high information handling capacity; 

(6) a very high reliability of experiments and spacecraft 
systems, which, combined with the high data rate, 
resulted in a record breaking volume of scientific data: 

(7) the skillful use of backup modes of operation to 
overcome in-orbit problems and extend the usefulness of 
a mission. 

B. SC IENTIFIC RESl ITS 

I. OGO 1 Results 

Although all the OGO 1 experiments operated in orbit ivd 
acquired dam. approximately half of these were severely degraded 


because of the failure of the attitude control system and because 
two of the eleven appendages failed to deploy properly. The 
experiments which failed to yield significant results, and the major 
reasons for their degraded operations were as follows. Experiments 
A- 19 (Geocoronal Lyman-Aipha) and A-20 (Gegenschein Pho- 
tometry) were critically dependent upon anti-.solar orientation. 
Experiment A- 1 (Solar Cosmic Rays) required solar orientation to 
meet its objectives. Experiment A- 18 (Radio Astronomy) could not 
operate properly because of incomplete antenna deployment. Spin 
modulation was very detrimental to experiments A- 13 (Planar Ion 
and Electron Trap), A- 16 (Interplanetary Dust Particles), and A-5 
(Trapped Radiation and Scintillation Counter). Experiment A-8 
(Trapped Radiation Omnidirectional Counter) also suffered from 
degraded OGO 1 operation, and although some measurements were 
made, the results were not considered of sufficient value for 
publication in the open literature. Insufficient protection against 
electrical interference led to a very high noise level in the" data 
from experiment A-4 (Positron Search and Gamma- Ray Spectrum). 
Although experiment A-4 has not yet led to any publication, the 
data are currently (1975) being re-examined to see if they reveal 
any of the recently discovered gamma-ray bursts. 

Very significant scientific results were nevertheless obtained with 
OGO I because: 

a) many of the experiments were not critically dependent 
upon specific spacecraft orientation; 

b) high-resolution measurements were made possible (for 
the first time) by the high data rate of the OGO 
telemetry system: and 

c) the OGO I orbit was very well suited for a detailed 
investigation of the magnetosphere, in particular the 
magnetopause, magnetosheath, and bow shock (see 
Figure III-2). 

1.1 Magnetic Field Experiments 

The extensive study of the outer magnetospheric regions ^v 
the two magnetic field experiments on OGO I was "a ma r 
accomplishment, and the scientific results have been extensive 
quoted in review articles and in textbooks. Historically, magneton . * 
ters have provided the most comprehensive coverage of magnei 
spheric activities, and this was certainly true of the two magnetomeier 
experinients on OGO 1, namely Smith’s search coil magnetometer 
(Experiment A- 10) and Heppner's fluxgate magnetometer (Experi- 
ment A- 11). 


1.1.1 Shock Structure ( A-11) ^ 

From a study of nunferous OGO I shock cro4sings observed 
with experiment A- 11. ^leppner et ai (1967) dpi^ived a model of 
the average field profili for a typical shock crossing. The shock 
thickness was described m^rms of thre$..dimensions. As the shock 
is first encountered from the inteipiTShetarv space side, there is a 
narrow ‘outer shell' less than 20 km (12 mi) thick where the 
interplanetary field becomes slightly disturbed. This is followed by 
a second region about 70 km (45 mi) thick where the field changes 
rapidly to a new level. In the -hird region the field settles gradually 
to its magnetosheath value over a distance of about 200 km 
(120 mi). 

Two classes of field oscillations were frequently observed 
superimposed on this average shock structure: 1) coherent circularly 
polarized ULF waves with frequencies typically between 0.5 and 
1.5 Hz, and 2) higher frequency (ELF) fluctuations. 

The thin nature of the bow shock and the associated wave 
phenomena were important observations which henceforth had to 
be considered in theoretical models of the bow shock (Tidman 
1967, Tidman and Northrop 1968). 

1.1.2 Waves in the Magnetovheath ( .A-iO) 

Smith s search coil magnetometer experiment (A- 10) was 
particularly well .suited for the study of ELF maunelic Huciuaiions 
and it was Uiown b> Smith et al (1967) that 3-300 Hz magnetic 



OVERVIEW 


noise was present throughout the entire magnetosheath with higher 
amplitudes near the boundaries, especially near the shock. It was 
found that the power spectral density in the 3- to 300*Hz frequency 
range had an inverse cube dependence on frequency. The results 
of experiment A- 10 extended upward the previous observations 
which had been limited to the iO*^ to I0*‘ Hz range, and suggested 
that a change in frequency dependence occurred somewhere between 
0.1 and 1.0 Hz. 


1.1.3 Shock and Magnetopause Motions ( A-10, A-11, A-2, A-3) 

Observations made prior to the OGO 1 launch had revealed 
that the shock and magnetopause were capable of considerable 
motion. The extent and persistence of this motion became fully 
appreciated with the OGO 1 observations which frequently revealed 
multiple shock and magnetopause crossings in a single orbit pass. 
As many as 15 identifiable magnetopause crossings were observed 
on a single OGO 1 pass. Multiple crossings were observed by 
experiments A-10 (Holzer et al, 1966) and A-11 (Heppner et al, 
1967) discussed earlier and by experiment A-2 (Wolfe et al, 1966) 
to which we will return later. These multiple crossings suggested 
an oscillatory motion of the boundaries. The average amplitude, 
period, and mean velocity were estimated by Holzer et al, (1966) 
to be 1.5 Rg, 60 min., and 10 km/sec (6.2 mi/sec), respectively 
for the shock front; and for the magnetopause 0.25 R^, 20 min., 
and 10 km/sec (6.2 mi/sec), respectively. Heppner et al, (1967) 
arrived at similar estimates for the motion of the bow shock, but 
concluded that the average velocity of the magnetopause motion 
had to be at most 2 km/sec (1,2 mt/sec). This minor disagreement 
was probably due to the great variability of the boundary motion 
and to the difficulty of defining average parameters, particularly 
with a single spacecraft. In any event, these results contributed 
new and significant information concerning typical boundary 
motions under quiet geomagnetic conditions. 

Large-scale motions of the shock that occur during geomag- 
netic storms were investigated by Binsack and Vasyliunas (1968), 
using data from the OGO 1 Faraday cup experiment (A-3, Bridge) 
and simultaneous IMP 1 and IMP 2 observations. The conclusion 
was that the large-scale motion is associated with an overall 
compression of the entire magnetosphere-magnetosheath system in 
response to the enhanced solar wind dynamic pressure. 

1.1.4 Mapping of the Dayside Magnetosheath (.A-10, A-11) 

The OGO I orbit (see Fig. 2) made it possible to conduct a 
detailed mapping of the dayside magnetosheath over a period of 
approximately 6 months. Another accomplishment of experiments 
A-10 (Holzer et al, 19^) and A-11 (Heppner et al, 1967) was to 
provide the first detailed dusk-to-dawn mapping of the mag- 
netosheath. This study revealed the slight 3- to 6-deg misalignment 
between the axis of symmetry of the magnetosheath and the 
Earth-Sun line, which had been expected from the aberration effect 
caused by the orbital motion of the Earth around the Sun. 

The magnetopause in the sunward hemisphere was most 
typically observed by experiment A-11 (Heppner et al, 1967) as a 
smooth transition over a distance of about 100 km (62 mi),i.e.. ^ 
comparable to the ion cyclotron radius. A * 

1.1.5 Nightside Magnetosphere (A-10) 1 , C-’J 

A number of important observations were made in the 
nightside magnetosphere by experiment A-10 (Heppner et al, 1967). 
For example, near the magnetopause in the dawn sector and within 
geomagnetic latitudes + or - 15 deg, the field was found weaker 
than in the transition region, implying that the plasma pressure 
had to be greater than the magnetic pressure. In such a region the 
magnetopause boundary is poorly defined magnetically and difficult 
to identify from field data. Inferences concerning the magnetospheric 
plasma were also made, based upon middle latitude data obtained 
between 5 and 10 Re, near midnight, which showed that the magnetic 
field was greater than predicted. This was interpreted as being the 
result of plasma pressure near the equator at similar distances and 
times. To illustrate further the versatility of magnetometer 
experiments, one can mention the correlations which were made 


between the nightside field observations and aurora! activities which 
led to the conclusion that the onset of a negative bay had to 
originate within the closed magnetosphere. 

1.2 Low-Energy Plasma Experiments 


Some of the most important OGO 1 results were obtained 
from experiments designed to investigate low-energy plasmas in 
me magnetosphere with energies from thermal up to about 50 keV. 
These experiments have produced two notable 'firsts,' namely the 
first clear identification of the plasmasphere and the first radial 
mapping of the plasma sheet. 


1.2.1 Mapping of the Plasmapause (A-15, A-12) 

A clear concept of the plasmapause, the envelope or outer- 
bj^ndary of the terrestrial ionosphere, did not exist before the 
OGO I launch. Prior in situ measurements were limited to those 
made during two crossings by Soviet lunar vehicles, which showed 
that the ionospheric electron density decreased rather abruptly at 
middle geomagnetic latitudes at a geocentric distance of about 4 
indirect evidence for the existence of a sharp decrease, 
or ‘knee , in the equatorial electron density profile at about 4 Rp 
had been provided by ground-based whistler observations (Carpen- 
ter, 1963). ^ 

observations were considerably widened in scope 
and detail through the mass spectrometer measurements on OGO I « 
(Experiment A-15, Taylor). Taylor etal, (1965) described the ^ 
observations as revealing ‘a belt of thermal ions that appears to A 
expand and contract with changes in magnetic activity’. They referred ol A.I » 
to ‘an outer boundary characterized by a reduction in both the H ^ ^ 

and He concentrations by a factor of 10 or more’ and they also 
stated that there was a significant correlation between their findings 
and Carpenter’s whistler knee. 

Although Taylor et al exercised commendable caution and 
restraint in presenting their results, it was obvious that the existence 
of Carpenter’s knee was now spectacularly confirmed, not only in 
plane, but also at other latitudes. It was clearly a 
three-dimensional phenomenon, and its geomagnetic control had 
been clearly established. The next step was to find a more suitable 
name for this new geomagnetic boundary. Carpenter (1966), 
hastening the demise of the anthropomorphic Carpenter’s knee 
designation, proposed the terms plasmapause for the boundary and 
plasmasphere for the region inside. Both terms have now gained 
wide acceptance. 

Information concerning the plasmapause was also obtained 
with the spherical electrostatic analyzer (SEA) aboard OGO I 
(Experiment A-12, Sagalyn). The results presented by Ahmed and 
Sagalyn (1972) arc consistent with those from the ion mass 
^ectrometer (Taylor et al, 1965), although some differences exist. 

For example, the densities from the SEA experiment can be greater 
by a factor of two or more than the densities from the mass 
spectrometer. The SEA measurements showed more fine structure 
and greater variability in the sharpness of the plasmapause. The 
SEA results, unfortunately, lost much of their value because of 
their late publication date (1972). By 1972, a number of additional 
plasmapause studies conducted with OGO 3 and OGO 5 had already 
been published. ^ 


1.2.2 Mapping of the Plasma Sheet (A-3) 

Bame et ai (1967), using data from the Vela 2B satellite 
(launched 2 months ahead of OGO 1), showed that a plasma sheet 
of low-energy electrons stretched across the Earth’s magnetotail 
from the dusk-to-dawn boundaries of the magnetosphere. The 
Vela data showed that these electrons had a quasi-thermal energy 
spectrum peaking anywhere between a few hundred eV and a few 
key. Because of the circular Vela 2B orbit, the observations were 
limited to geocentric distances between 15.5 and 20.5 R^. 

The radial extent of the plasma sheet was first revealed by the 
OGO 1 Faraday cup data (Experiment A-3, Bridge). These data 
were obtained in the evening sector of the magnetosphere, and 
they showed that the plasma sheet had an inner boundary, 
characterized by a rapid and substantial decrease in electron flux 
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noise was present throughout the entire magnetosheath with higher 
amplitudes near the boundaries, especially*’ near the shock. It "was 
found that the power spectral density in the 3- to 300-Hz frequency 
range had an inverse cube dependence on frequency. The results 
of experiment A- 10 extended upward the previous observations, 
which had been limited to the 10'^ to lO*^ Hz range, and suggested 
that a change in frequency dependence occurred somewhere between 
0-1 and I.O Hz. 


1,1.3 Shock and Magnetopause Motions (A-IO, .A-ll, .A-2, A-3) 

Observations made prior to the OGO I launch had revealed 
that the shock and magnetopause were capable of considerable 
motion. The extent and persistence of this motion became fuliv 
appreciated with the OGO I observations which frequently revealed 
multiple shock and magnetopause crossings in a single orbit pass. 
As many as 15 identifiable magnetopause crossings Wre observed 
on a single OGO I pass. Multiple crossings were observed by 
experiments A-IO (Holzer et al, 1966) and A- II (Heppner et af, 
1967) discussed earlier and by experiment A-2 (Wolfe et al, 1966) 
to which we will return later. These multiple crossings suggested 
an oscillatory motion of the boundaries. The average ampfiiude, 
period, and mean velocity were estimated by Holzer et al. (1966) 
to be 1.5 Re. 60 min., and 10 km/sec (6.2 mi/sec), respectively 
for the shock front: and for the magnetopause 0.25 Re. 20 min., 
and 10 km/sec (6.2 mi/sec), respectively. Heppner et al, (1967) 
arrived at similar estimates for the motion of the bow shock, but 
concluded that the average velocity of the magnetopause motion 
had to be at most 2 km/sec (1.2 mi/sec). This minor disagreement 
was probably due to the great variability of the boundary motion 
and to the difficulty of defining average parameters, particularly 
with a single spacecraft. In any event, these results contributed 
new and significant information concerning typical boundary 
motions under quiet geomagnetic conditions. 

Large-scale motions of the shock that occur during geomag- 
netic storms were investigated by Binsack and Vasyliunas (1968), 
using data from the OGO 1 Faraday cup experiment (A-3, Bridge) 
and simultaneous IMP I and IMP 2 observations. The conclusion 
was that the large-scale motion is associated with an overall 
compression of the entire magnetosphere-magnetosheath system in 
response to the enhanced solar wind dynamic pressure. 


1.1.4 Mapping of the Dayside Magnetosheath ( A-10, A-ll) 

The OGO 1 orbit (see Fig. 2) made it possible to conduct a 
detailed mapping of the dayside magnetosheath over a period of 
approximately 6 months. Another accomplishment of experiments 
A- 10 (Holzer et al. 1966) and A-ll (Heppner et al, 1967) was to 
provide the first detailed dusk-to-dawn mapping of the mag- 
netosheath. This study revealed the slight 3- to 6-deg misalignment 
between the axis of symmetry of the magnetosheath and the 
Earth-Sun line, which had been expected from the aberration effect 
caused by the orbital motion of the Earth around the Sun. 

The magnetopause in the sunward hemisphere was most 
typically observed by experiment A-ll (Heppner et al, 1967) as a 
smooth transition over a distance of about 100 km (62 mi), i.e. 
comparable to the ion cyclotron radius. 


1.1.5 Nightside Magnetosphere (A- 10) 

A number of important observations were made in the 
nightside magnetosphere by experiment A- 10 (Heppner et al. 1967). 
For example, near the magnetopause in the dawn sector and within 
geomagnetic latitudes --or - 15 deg, the field wa.s found weaker 
than in the transition region, implying that the plasma pressure 
had to be greater than the magnetic pressure. In such a region the 
magnetopause boundary is poorly defined magnetically and ditticuU 
to identify from field data. Inferences concerning the magnetospherie 
plasma were also made, based upon middle latitude data obtained 
between 5 and 10 Rt near midnight, which shawed that the magnetic 
field was greater than predicted. This was interpreted as being the 
result of plasma pressure near the equator al similar distances and 
limes. To illustrate further the versatility of m agnelonieier 
experiments, one can mention the correlations which were made 


between the nightside field observations and auroral activities which 
led to the conclusion that the onset of a negative bay had to 
originate within the closed magnetosphere. 


1.2 Low-Energy Plasma Experiments 

Some of the most important OGO I results were obtained 
from experimems designed to investigate low-energy plasmas in 
the magnetosphere with energies from thermal up to about 50 keV. 
These experiments have produced two notable 'firsts,' namely the 
first clear ideniification of the plasmasphere and the first radial 
mapping of the plasma sheet. 


1.2.1 Mapping al the Plasmapause ( A- 15, A- 12) 


A clear concept of the plasmapause, the envelope or outer- 
boundary of the terrestrial ionosphere, did not exist before the 
OGO I launch. Prior in situ measurements were limited to those 
made during two crossings by Soviet lunar vehicles, which showed 
that the ionospheric electron density decreased rather abruptly at 
middle geomagnetic latitudes al a geocentric distance of about 4 
Re. Strong but indirect evidence for the existence of a sharp decrease, 
or ‘knee', in the equatorial electron density profile at about 4 Rg 
had been provided by ground-based whistler observations (Carpen- 
ter, 1963). 

The in situ observations^j^cf€'^wiisiderablyrw44^ed in scope 
and detail through the rmis<'spectrometer measuremdtnkon OGO ! 
(Experiment A-15, Ta\^or). Taylor et al ( 1965) de^ribed the 
observations as revcaliirg,^ belt of thermal ions thaj/appears to 
expand and contract with magnetic referred 

to ‘an outer boundary chara cteriz e3"^"a retJui^on in both the H 
and He concenit^Ums--b>^ 10 or more' and they a 

slated that iherp'^^s a-'^lgnific^i^^co^ between their findi; 

and Carpent^s wljmler knee, ) 

.Allhou^ Taylor et al e.<?rbi^d commendable caution a : 
restraint in ^’senling their result^^ was obvious that the exisier . 
of Carpenter'Vlimee was nmy^^^ff^clacularly confirmed, not only 
the equatorial plTmer4>ttr“!n^ at other latitudes. It was clear!} 
three-dimensional phenomenon, and its geomagnetic control f 
been clearly established. The next step was to find a more suila - 
name for this new geomagnetic boundary. Carpenter (196 ». 
hastening the demise of the anthropomorphic Carpenter's krjc 
designation, propo.sed the terms plasmapause for the boundary and 
plasmasphere for the region inside. Both terms have now gained 
wide acceptance. 

Information concerning the plasmapause was also obtained 
with the spherical electrostatic analyzer (SEA) aboard OGO 1 
(Experiment A- 1 2, Sagalyn). The results presented by Ahmed and 
Sagalyn (1972) are consistent with tho.se from the ion mass 
spectrometer (Taylor et al, 1965), although some differences exist. 
For example, the densities from the SE.A experiment can be greater 
by a factor of two or more than the densities from the mass 
spectrometer. The SEA measurements showed more fine structure 
and greater variability in the sharpness of the plasmapause. The 
SEA results, unfortunately, lost much of their value because of 
their late publication date (1972). By 1972, a number of additional 
plasmapause studies conducted with OGO 3 and OGO 5 had already 
been published. 
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1.2.2 Mapping of the Plasma Sheet ( A-3) 

Baine et al (1967). using data from the Vela 2B satellite 
(launched 2 months ahead of OGO 1), showed that a plasma sheet 
of low-energy electrons stretched across the Earth's magneiotail 
from the dusk-to-dawn boundaries of the magnetosphere. The 
Vela data showed that these electrons had a quasi-thermai energy 
spectrum peaking anywhere between a few hundred eV and a few 
ihc circular Vela 2B orbit, the observations were 
limited to geocentric distances between 15.5 and 20.5 Re- 

The radial extent of the plasma sheet was first revealed by the 
OGO 1 Faraday cup data (Experiment A-3. Bridge) These data 
wore oblair.ed in the evening sector of the magnetosphere, and 
ihe\ -<hovved that the plasma sheet had an inner boundarv, 
characterized by a rapid and substantial decrease in electron flux 
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and electron energy in the Earth’s direction (Vasyliunas, 1968a) 
The inner boundary was typically found at 11±1 Re under 
geomagnetically quiet conditions, and at 7=1 Rg under disturbed 
(storm) conditions. The existence of a sharp, well-defined inner 
boundary was a remarkable and unexpected feature; it showed 
conclusively that the plasma sheet and the radiation belt were distinct 
entities, each containing its own particle population. 

1.2.3 Investigation of the Magnetosheath Plasma (A-2) 

The general characteristics of the magnetosheath emerged very 
gradually during the 1959 to 1963 period from data obtained by 
many spacecraft (Luna 1. 2, and 3; Explorer 10, 12, and 14; IMP 
1, etc.). By 1964, it was known that the magnetosheath plasma 
was significantly hotter than the solar wind and that its energy 
spectrum measured in the spacecraft coordinate system was much 
broader than the more nearly mono-energetic solar wind 
spectrum. Some disagreement existed, however, concerning the extent 
of plasma flow (if any) in the magnetosheath. 

Results obtained with the Ames plasma probe on OGO 1 
(Experiment A-2, Wolfe) provided qualitative information which 
helped clarify the earlier findings, due partly to improved resolution 
( 100 to 19,000 eV in 30 steps) and partly to the opportunity of 
making simultaneous measurements from several spacecraft at widely 
separated locations. The plasma probe on OGO 1 (Wolfe et al, 
1966) showed that the magnetosheath plasma was flowing around 
the magnetopause al a velocity at least one-half that of the solar 
wind. Comparisons between similar Ames probes on OGO I and 
IMP 2 (Wolfe et al, 1966) showed that the plasma temperature in 
the transition region was about an order of magnitude greater 
than the plasma temperature in nearby interplanetary space. Finally, 
by comparing observations made within a relatively short time 
^rval inside the magnetoshcath by the Ames plasma probes on 
OGO 1 and IMP 2 with observations made by the Los Alamos 
Scientific Laboratory on Vela 2B, it was shown (Wolfe et al, 1966) 
that plasma characteristics were remarkably uniform throughout 
the magnetosheath (for a given interplanetary solar wind 
condition). 

Because of the clear and prompt presentation of the data by 
Wolfe et al (1966), the above observations have been quoted 
extensively in review articles. In many cases these reviews included 
also a reproduction of the energy spectra which Wolfe el al (1966) 
used to illustrate their findings. 

1.3 Energetic Particle Measurements 

Another group of experiments which contributed significantly 
to the success of the OGO 1 mission was concerned with the 
measurement of particles having energy typically in the range 0.1 
to 100 Me V. These included experiments to investigate cosmic rays 
(galactic and solar) and the trapped radiation belts. 

Some of the major scientific results of the OGO 1 mission 
obtained with the electron spectrometer and ionization 
chamber experiments from the University of Minnesota (Experiment 
A-9, Winckler). In this case, however, it is often difficult to make 
a clear distinction between the OGO 1 results and the results from 
identical experiments on OGO 3, because Winckler and his colleagues 
treated the two sets of data as one continuous set of observations 
for the period September 1964 to July 1968. Since the OGO I 
data base was the most extensive (4 years of OGO 1 data compared 
to 2 years of OGO 3 data), it seems appropriate to include this 
topic under the OGO 1 results. 


1.3.1 Radiation Belt Studies (A-9) 

The magnetic deflection electron spectrometer on OGO 1 was 
the first instrument to measure the electron spectrum of the inner 
radiation zone without bremsstrahlung and proton contamination. 
The early OGO 1 observations revealed a pronounced slot in the 
energetic electron distribution near L = 3, presumably enhanced 
because of sunspot minimum, and most clearly seen because of 
improved directional and energy selection, (Pfitzer et al, 1966). 
The extended data coverage (provided by OGO 1 and OGO 3) 
made possible a definitive study of the long term variation of the 


electron population in the inner radiation zone (Pfitzer and Winckler, 
1968). 

The natural injection of electrons into the inner zone was 
observed for the first time following the solar event of September 
2, 1966 (Pfitzer and Winckler, 1968). It was shown that following 
large magnetic storms subsequent to solar flares, natural increases 
of one order of magnitude of the electron fluxes between 40 keV 
and 700 keV can appear far into the heart of the inner zone. 
Pfitzer (1972) also investigated the time history of the inner-zone 
flux intensity (following natural or artificial injections) and 
showed that the depletion could be explained quantitatively by the 
radial diffusion theory. 

A unique study (Pfitzer, 1972) made possible by the varying 
orbit inclination of OGO 1 and OGO 3 was the study of the 
high-energy trapping boundary. The OGO 1 and OGO 3 satellites 
experienced a gradual increase in their orbit inclination from nearly 
equatorial at launch to nearly polar several years later. Thus the 
complete high-energy trapping boundary could be sampled during 
the lifetime of the satellite, and a full three-dimensional survey of 
the radiation belt could be carried out. An interesting result was 
the observation that the trapping boundary was relativery insensitive 
to magnetic activity. The ionization chamber was used to map the 
trapping boundary because this instrument had a sensitivity 
threshold several orders of magnitude lower than that of the electron 
spectrometer. 

Because of its high quality and extensive time (and space) 
coverage, the University of Minnesota data are the best source of 
information for the radiation zone particle population during the 
penc^ September 1964 to July 1968. These data were made available 
to NSSDC, and they were used extensively for studies of the radiation 
bell. For example, the AE-5 model (Teague and Vette 1972) is 
based largely upon the OGO 1 and OGO 3 electron spectrometer 
data provided to NSSDC by Professor Winckler. 


1.3.2 Solar X-rays and Total Radiation in Space (A-9) 

The University of Minnesota ionization chamber was a 
multi-purpose instrument which could be used to monitor a wide 
variety of radiation. A major study was made with this instrument 
of the solar X-ray and radio emission correlations (Arnoldy et al, 
1968). Using OGO 1 and OGO 3 data approximately thirty X-ray 
events associated with solar flares were investigated between 
&ptember 5, 1965 and June 20, 1966. This study made more certain 
than ever the close relationship between X-ray bursts and microwave 
(and a lack of correlation with metric bursts). A new result of this 
study was the finding of an approximate proportionality between 
the X-ray and radio emission over a limited range of radio frequencies 
and for a portion of the energetic X-ray spectrum. 

The total radiation in space was monitored with the ionization 
chamber on OGO 1 and OGO 3 at distances varying from 15 to 
25 earth radii. A most intriguing phenomenon observed was the 
solar cycle ‘hysteresis’ effect on galactic cosmic-ray modulation, 
characterized by the high-energy particles dropping first with the 
onset of new solar activity and the low energy particles afterward 
(Kane and Winckler, 1969). 


13.3 Cosmic-ray Spectra and Fluxes (A-7, A-6) 

The cosmic-ray experiment from the University of Chicago 
(Experiment A-7, Simpson) extended the knowledge of cosmic-ray 
fluxes to the previously unexplored energy region below 
2M MeV per nucleon. This work led to the first precise determination 
of the low-energy fluxes of proton and alpha particles in the energy 
range of 2 to 20 MeV/nucleon under ‘quiet’ solar conditions (Fan 
particular interest also was the investigation by 
the University of Chicago experimenters of the energetic proton 
streams which co-rotate with the Sun (Fan et al, 1965). This led 
to the discovery of a helium component, continuously associated 
with the protons, with an energy spectrum of E‘^ MeV/nucleon in 
the energy range 2 to 20 MeV/nucleon. It was also found that the 
proton flux was not confined to the co-rolating regions, as previously 
believed, but was instead present at all times with lower intensity 
and different spectra. 

Another significant first was the measurement of the relative 
abundances of the low-energy (30 to 300 MeV/nucleon) stripped 
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nuclei in the cosmic radiation (Comstock et al, 1966). These 
measurements of cosmic ray composition and fluxes at low energy 
have provided new and important constraints on hypotheses for 
the origin of galactic cosmic radiation. 

Experiment A-6(McDonald) on OGO 1 yielded cosmic-ray 
composition data (Balasubrahmanyan etal,i 1966) in agreement 
with those of Comstock et al (1966). The data from experiment 
A-6 were of poorer quality, however, having suffered some 
degradation from the failure of boom EP-6 to deploy and dear 
the cosmic-ray telescope. 

1.4 Radio Physics Experiments 

The OGO I mission also led to some significant progress in 
Radio Physics, a discipline which includes a number of research 
activities based upon the propagation of radio waves in ionized 
media. The OGO 1 experiments belonging to this discipline were 
the VLF studies, the ionospheric profile measurements, and the 
radio astronomy investigations. 

1.4.1. VLF Investigations (A>17) 

The OGO I satellite was the first to provide VLF data 
(Experiment A-17, Helliwell) at altitudes of 6,000- 12,000 km (3,700 
to 7,4(X) mi) and at magnetic latitudes of 15 - 30 deg, a region 
previously unexplored by vehicles carrying VLF receivers. These 
data revealed a number of phenomena which could not or had 
not been observed at lower altitudes. 

Two new types of non-ducted whistlers were discovered and 
interpreted, the MR and the Nu whistlers (Smith and Angerami, 
1968). It was shown that the magnetospherically reflected (MR) 
whistler results from dispersive propagation of lightning energy in 
the magnetosphere. The MR whistlers usually exhibit multiple traces 
due to successive reflections in the magnetosphere. The Nu whistler, 
which derived the name from its resemblance to the Greek letter 
J', is a modified MR whistler. The minimum ‘cross-over* frequency 
of the Nu whistler was found to be related to the electron density 
near the satellite, a result which offered possibilities for studying 
the properties of the ambient medium. 

The OGO 1 data have also provided the first in situ 
observations of whistler ducts. Near L = 3, the equatorial separation 
between ducts ranged from 50 to 500 km, (31 to 310 mi) and the 
equatorial thicknesses were about 400 km (250 mi) according to 
Smith and Angerami (1968). 

Three distinct types of noise were discovered in the OGO 1 
data and . studied in detail: banded chorus, high-pass noise, and 
broadband noise. From their study of the banded chorus, Burtis 
and Helliwell (1969) concluded that these discrete emissions are 
generated inside the magnetosphere beyond the plasmapause and 
near the equatorial plane. 

A survey of VLF noise observed by OGO I was carried out 
over the first hundred orbits. The region surveyed includes all 
local times and the range of dipole latitude from 0 to 50 degrees. 

It was found that high-pass and broadband noise occur primarily 
in the dark hemisphere (Dunckcl et al, 1970), whereas 
whistler-mode (audio-frequency) noise occurs mainly near the noon 
meridian (Dunckel and Helliwell, 1969). 

The upper frequency of the VLF receiver on OGO 1 (100 
kHz) was too low to reach the peak of the high-pass noise. It has 
been shown more recently (Gurnett, 1974) that the high-pass noise 
discovered on OGO 1 extends up to 500 kHz with a peak near 
200 kHz. Because of the intensity of this emission, the Earth is a 
significant planetary radio source. 

1.4.2 Protonospheric Electron Density Profiles (A-14) 

The OGO I propagation experiment (A-14 Hargreaves) was 
the first attempt to measure the electron concentrations in the 
protonosphere* by a combination of Faraday and differential 
Doppler measurements. In spite of experiment degradation caused 
by the failure t o achieve three-axis stabilization, a few electron 

The upper region of ihe terrestriai ionosphere where H+ is ihe predominant ionic i 

constituent is sometimes called the protonosphere. At midlatitudes, this would . 

correspond typically to altitudes greater than 2000 km. i 


density profiles were obtained by da Rosa and Garriott (1969) 
during the early months of the OGO 1 mission, at altitudes between 

6.000 and 15,000 km (3,700 to 9,300 mi). 

2. OGO 2 Results 

The failure of the OGO 2 spacecraft attitude control, 10 days 
after launch, had a crippling effect on at least 12 of the 20 OGO 
2 experiments. Proper orientation was an essential requirement for 
the two solar monitoring experiments (C-20 and C-21), for the 
radio astronomy experiment (C-01), for the three photometric 
experiments (C-12, C-13, and C-14), for three in-situ 

almosphere/ionosphere experiments (C-15, C-16, and C-19), for two 
cosmic-ray experiments (C-08 and C-09), and for one directional 
trapped particle experiment (C-11). Experiment C-17, also 
critically dependent upon proper attitude, failed at launch and 
expeririient C-18 yielded no useful data because its design was based 
upon incorrect dust panicle information, causing the sensitivity 
threshold to be set much too high. The data from the magnetic 
field experiment C-05 were of very poor quality because of spacecraft 
spin. 

Thus 10 days after launch, 15 of the OGO 2 experiments were 
either severely handicapped or completely useless. Much effort was 
spent trying to extract useful information from some of these 
experiments, but these attempts were eventually abandoned 
because of the difficulties involved* and because the experimenters 
could accomplish much more with their very successful (but otherwise 
identical) OGO 4 experiments. Thus in many cases the OGO 2 
data analysis effort was transferred to OGO 4. 

As a result of the OGO 2 attitude control failure, the OGO 
program failed to provide the planned measurements in the 
terrestrial atmosphere and lower ionosphere under conditions of 
minimum and rising solar activities. Although only 21 months 
separated the OGO 2 and OGO 4 launches, the solar activity rose 
during this period from its minimum value to 83 percent of its 
maximum value. The OGO 4, 5, and 6 missions were all conducted 
under conditions of sunspot maximum, and when the OGO program 
was terminated, the next solar minimum was still at least 3 years 
away. The current ISIS 2 and AE-C missions began in late 1974 
to provide some of the ‘near sunspot minimum’ measurements which 
OGO 2 had failed to obtain in late 1965 and early 1966. 

A number of important results were nevertheless obtained by 
some of the attitude sensitive OGO 2 experiments during the first 
10 days of operation while three-axis stabilization was maintained, 
particularly in the case of experiments performed for the first time 
where even a few hours of good data could provide valuable new 
scientific information. In most cases the attitude sensitive 
experiments operated long enough with proper orientation to check 
their in-orbit performance and to discover design deficiencies, if 
any, which were subsequently corrected for the OGO 4 
instrumentation. Thus the technological information obtained from 
the OGO 2 flight experience was an important factor in the overall 
success of the OGO 4 mission. 

A considerable amount of scientific information was obtained, 
however, from a number of experiments for which attitude was 
not critical; namely the magnetic field measurements, the VLF 
studies, and the omnidirectional cosmic-ray investigations. The 
various scientific accomplishments of the OGO 2 mission will be 
summarized by disciplines using the same order as was used for 
OGO 1, and adding new disciplines afterwards, as required. 

2.1 Magnetic Field Experiments 

2.1.1 World Magnetic Survey (C-06) 

One of the major goals of the IQSY cooperation was the 
measurement of the Earth’s main magnetic field on a global basis. 
To carry out this World Magnetic Survey, the routine ground-based 
monitoring at fixed locations was supplemented by aircraft, surface 
ship, and satellite measurements. Magnetic surveys by satellites were 
given additional importance by being designated as one of the 
three areas of peaceful cooperation in outer space between the 


The lack of journal publications from the low energy particle experiment C-IO 
may also have been due to data processing difficulties. 
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nuclei in the cosmic radiation (Comstock et al, 1966). These 
measurements of cosmic ray composition and fluxes at low energy 
have provided new and important constraints on hypotheses for 
the origin of galactic cosmic radiation. 

Experiment A-6(McDonald) on OGO I yielded cosmic-ray 
composition data (Balasubrahmanyan etahi(1966) in agreement 
with those of Comstock et al (1966). The^ata from experiment 
A-6 were of poorer quality, however, having suffered some 
degradation from the failure of boom EP-6 to deploy and clear 
the cosmic-ray telescope. 

1.4 Radio Physics Experiments 

The OGO 1 mission also led to some significant progress in 
Radio Physics, a discipline which includes a number of research 
activities based upon the propagation of radio waves in ionized 
media. The OGO I experiments belonging to this discipline were 
the VLF studies, the ionospheric profile measurements, and the 
radio astronomy investigations. 

1.4.1. VLF Investigations (A-17) 

The OGO 1 satellite was the first to provide VLF data 
(Experiment A-17, Helliwell) at altitudes of 6,000 - 12,000 km (3,700 
to 7,400 mi) and at magnetic latitudes of 15-30 deg, a region 
previously unexplored by vehicles carrying VLF receivers. These 
data revealed a number of phenomena which could not or had 
not been observed at lower altitudes. 

Two new types of non-ducted whistlers were discovered and 
interpreted, the MR and the Nu whistlers (Smith and Angerami, 
1968). It was shown that the magnetospherically reflected (MR) 
whistler results from dispersive propagation of lightning energy in 
the magnetosphere. The MR whistlers usually exhibit multiple traces 
due to successive reflections in the magnetosphere. The Nu whistler, 
which derived the name from its resemblance to the Greek letter 
is a modified MR whistler. The minimum ‘cross-over’ frequency 
of the Nu whistler was found to be related to the electron density 
near the satellite, a result which offered possibilities for studying 
the properties of the ambient medium. 

The OGO 1 data have also provided the first in situ 
observations of whistler ducts. Near L = 3, the equatorial separation 
between ducts ranged from 50 to 500 km, (31 to 310 mi) and the 
equatorial thicknesses were about 400 km (250 mi) according to 
Smith and Angerami (1968). 

Three distinct types of noise were discovered in the OGO 1 
data and studied in detail: banded chorus, high-pass noise, and 
broadband noise. From their study of the banded chorus, Burtis 
and Helliwell (1969) concluded that these discrete emissions are 
generated inside the magnetosphere beyond the plasmapause and 
near the equatorial plane. 

A survey of VLF noise observed by OGO 1 was carried out 
over the first hundred orbits. The region surveyed includes all 
local times and the range of dipole latitude from 0 to 50 degrees. 
It was found that high-pass and broadband noise occur primarily 
in the dark hemisphere (Dunckel et al, 1970), whereas 
whistler-mode (audio-frequency) noise occurs mainly near the noon 
meridian (Dunckel and Helliwell. 1969). 

The upper frequency of the VLF receiver on OGO 1 (100 
kHz) was too low to reach the peak of the high-pass noise. It has 
been shown more recently (Gurnett, 1974) that the high-pass noise 
discovered on OGO 1 extends up to 500 kHz with a peak near 
200 kHz. Because of the intensity of this emission, the Earth is a 
significant planetary radio source. 

1.4.2 Protonospheric Electron Density Profiles (A-14) 

The OGO 1 propagation experiment (A- 14 Hargreaves) was 
the first attempt to measure the electron concentrations in the 
protonosphere* by a combination of Faraday and differential 
Doppler measurements. In spite of experiment degradation caused 
by^e failure to achieve three-axis stabilization, a few electron 


The upper region of the terrestrial ionosphere where H+ is the predominant ionic! 
constituent is sometimes called the protonosphere. At midlatitudes, this would' 
correspond typically to altitudes greater than 2000 km. 


density profiles were obtained by da Rosa and Garriott (1969) 
during the early months of the OGO 1 mission, at altitudes between 

6.000 and 15,000 km (3,700 to 9,300 mi). 

2. OGO 2 Results 

The failure of the OGO 2 spacecraft attitude control, 10 days 
after launch, had a crippling effect on at least 12 of the 20 OGO 
2 experiments. Proper orientation was an essentia! requirement for 
the two solar monitoring experiments (C-20 and C-21), for the 
radio astronomy experiment (C-Ol), for the three photometric 
experiments (C-12, C-13, and C-14), for three in-silu 

atmosphere/ionosphere experiments (C-15, C-16, and C-19), for two 
cosmic-ray experiments (C-08 and C-09), and for one directional 
trapped particle experiment (C-ll). Experiment C-17, also 
critically dependent upon proper attitude, failed at launch and 
experiment C-18 yielded no useful data because its design was based 
upon incorrect dust particle information, causing the sensitivity 
threshold to be set much too high. The data from the magnetic 
field experiment C-05 were of very poor quality because of spacecraft 
spin. 

Thus 10 days after launch, 15 of the OGO 2 experiments were 
either severely handicapped or completely useless. Much effort was 
spent trying to extract useful information from some of these 
experiments, but these attempts were eventually abandoned 
because of the difficulties involved* and because the experimenters 
could accomplish much more with their very successful (but otherwise 
identical) OGO 4 experiments. Thus in many cases the OGO 2 
data analysis effort was transferred to OGO 4. 

As a result of the OGO 2 attitude control failure, the OGO 
program failed to provide the planned measurements in the 
terrestrial atmosphere and lower ionosphere under conditions of 
minimum and rising solar activities. Although only 21 months 
separated the OGO 2 and OGO 4 launches, the solar activity rose 
during this period from its minimum value to 83 percent of its 
maximum value. The OGO 4, 5, and 6 missions were all conducted 
under conditions of sunspot maximum, and when the OGO program 
was terminated, the next solar minimum was still at least 3 years 
away. The current ISIS 2 and AE-C missions began in late 1974 
to provide some of the ‘near sunspot minimum’ measurements which 
OGO 2 had failed to obtain in late 1965 and early 1966. 

A number of important results were nevertheless obtained by 
some of the attitude sensitive OGO 2 experiments during the first 
10 days of operation while three-axis stabilization was maintained, 
particularly in the case of experiments performed for the first time 
where even a few hours of good data could provide valuable new 
scientific information. In most cases the attitude sensitive 
experiments operated long enough with proper orientation to check 
their in-orbit performance and to discover design deficiencies, if 
any, which were subsequently corrected for the OGO* 4 
instrumentation. Thus the technological information obtained from 
the OGO 2 flight experience was an important factor in the overall 
success of the OGO 4 mission. 

A considerable amount of scientific information was obtained, 
however, from a number of experiments for which attitude was 
not critical; namely the magnetic field measurements, the VLF 
studies, and the omnidirectional cosmic-ray investigations. The 
various scientific accomplishments of the OGO 2 mission will be 
summarized by disciplines using the same order as was used for 
OGO 1, and adding new disciplines afterwards, as required. 

2.1 Magnetic Field Experiments 

2.1.1 World Magnetic Survey (C-06) 

One of the major goals of the IQSY coopieration was the 
measurement of the Earth’s main magnetic field on a global basis. 
To carry out this World Magnetic Survey, the routine ground-based 
monitoring at fixed locations was supplemented by aircraft, surface 
ship, and satellite measurements. Magnetic surveys by satellites were 
given additional importance by being designated as one of the 
three areas of peaceful cooperation in outer space between the 


The lack of journal publications from the low energy particle experiment C-10 ' 
may also have been due to data processing difficulties. ' 
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nuclei in the cosmic radiation (Comstock et al, 1966). These 
measurements of cosmic ray compositioiji-«fltrTnj^^ low energy 
have provided new and imporU*j|?<l5fOT hypotheses for 

the origin of galactic cosmic radiation. \ 

Experiment A-6(McDor^ld) on OGO 1 yield^ bosmic-ray 
composition data (Balasubranmanyan et al (1966)) in/agreement 
with those of Comstock et aL(1966). The data frory experiment 
A-6 were of poorer qualityXhowever, having ^fered some 
degradation from the failure of boom EP-6 tojd^loy and clear 
the cosmic-ray telescope. 

1.4 Radio Physics Experiments 

The OGO 1 mission also led to some significant progress in 
Radio Physics, a discipline which includes a number of research 
activities based upon the propagation of radio waves in ionized 
media. The OGO 1 experiments belonging to this discipline were 
the VLF studies, the ionospheric profile measurements, and the 
radio astronomy investigations. 

1.4.1. VLF Investigations (A-17) 

The OGO 1 satellite was the first to provide VLF data 
(Experiment A- 17, Helliwell) at altitudes of 6,000 - 12,000 km (3,700 
to 7,400 mi) and at magnetic latitudes of 15 - 30 deg, a region 
previously unexplored by vehicles carrying VLF receivers. These 
data revealed a number of phenomena which could not or had 
not been observed at lower altitudes. 

Two new types of non>ducted whistlers were discovered and 
interpreted, the MR and the Nu whistlers (Smith and Angerami, 
1968). It was shown that the magnetospherically reflected (MR) 
whistler results from dispersive propagation of lightning energy in 
the magnetosphere. The M R whistlers usually exhibit multiple traces 
due to successive reflections in the magnetosphere. The Nu whistler, 
which derived the name from its resemblance to the Greek letter 
is a modified MR whistler. The minimum ‘cross-over* frequency 
of the Nu whistler was found to be related to the electron density 
near the satellite, a result which offered possibilities for studying 
the properties of the ambient medium. 

The OGO 1 data have also provided the first in situ 
observations of whistler ducts. Near L = 3, the equatorial separation 
between ducts ranged from 50 to 500 km, (31 to 310 mi) and the 
equatorial thicknesses were about 400 km (250 mi) according to 
Smith and Angerami (1968). 

Three distinct types of noise were discovered in the OGO 1 
data and studied in detail: banded chorus, high-pass noise, and 
broadband noise. From their study of the banded chorus, Burtis 
and Helliwell (1969) concluded that these discrete emissions are 
generated inside the magnetosphere beyond the plasmapause and 
near the equatorial plane. 

A survey of VLF noise observed by OGO I was carried out 
over the first hundred orbits. The region surveyed includes all 
local times and the range of dipole latitude from 0 to 50 degrees. 
It was found that high-pass and broadband noise occur primarily 
in the dark hemisphere (Dunckel et al, 1970), whereas 
whistler-mode (audio-frequency) noise occurs mainly near the noon 
meridian (Dunckel and Helliwell, 1969). 

The upper frequency of the VLF receiver on OGO 1 (100 
kHz) was too low to reach the peak of the high-pass noise. It has 
been shown more recently (Gurnett, 1974) that the high-pass noise 
discovered on OGO 1 extends up to 500 kHz with a peak near 
200 kHz. Because of the intensity of this emission, the Earth is a 
significant planetary radio source. 

1.4.2 Protonospheric Electron Density Profiles (A-14)' 

The OGO 1 propagation experiment (A-14 Hargreaves) was 
the first attempt to measure the electron concentrations in the 
protonosphere* by a combination of Faraday and differential 
Doppler rneasurements. In spite of experiment degradation caused 
by the failure to achieve three-axis stabilization, a * few electron 

The upper region of the terrestrial ionosphere where H+ is the predominant ionic I 
constituent is sometimes called the proto nosphere. At midlutitudes, this would' 
correspond typically to altitudes greater than 2000 km. 
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density profiles were obtained by da Rosa and Garriott (1969) 
during the early months of the OGO I mission, at altitudes between 

6.000 and 15,000 km (3,700 to 9,300 mi). 

2. OGO 2 Results 

The failure of the OGO 2 spacecraft attitude control, 10 days 
after launch, had a crippling effect on at least 12 of the 20 OGO 
2 experiments. Proper orientation was an essential requirement for 
the two solar monitoring experiments (C-20 and C-21), for the 
radio astronomy experiment (C-01), for the three photometric 
experiments (C-12, C-I3, and C-14), for three in-situ 

almosphere/ionosphere experiments (C-15, C-16, and C-19), for two 
cosmic-ray experiments (C-08 and C-09), and for one directional 
trapped particle experiment (C-11). Experiment C-17, also 
critically dependent upon proper attitude, failed at launch and 
experiment C-18 yielded no useful data because its design was based 
upon incorrect dust particle information, causing the sensitivity 
threshold to be set much too high. The data from the magnetic 
field experiment C-05 were of very poor quality because of spacecraft 
spin. 

Thus 10 days after launch, 15 of the OGO 2 experiments were 
either severely handicapped or completely useless. Much effort was 
spent trying to extract useful information from some of these 
experiments, but these attempts were eventually abandoned 
because of the difficulties involved* and because the experimenters 
could accomplish much more with their very successful (but otherwise 
identical) OGO 4 experiments. Thus in many cases the OGO 2 
data analysis effort was transferred to OGO 4. 

As a result of the OGO 2 attitude control failure, the OGO 
program failed to provide the planned measurements in the 
terrestrial atmosphere and lower ionosphere under conditions of 
minimum and rising solar activities. Although only 21 months 
separated the OGO 2 and OGO 4 launches, the solar activity rose 
during this period from its minimum value to 83 percent of its 
maximum value. The OGO 4, 5, and 6 missions were all conducted 
under conditions of sunspot maximum, and when the OGO program 
was terminated, the next solar minimum was still at least 3 years 
away. The current ISIS 2 and AE-C missions began in late 1974 
to provide some of the ‘near sunspot minimum’ measurements which 
OGO 2 had failed to obtain in late 1965 and early 1966. 

A number of important results were nevertheless obtained by 
some of the attitude sensitive OGO 2 experiments during the first 
10 days of operation while three-axis stabilization was maintained, 
particularly in the case of experiments performed for the first time 
where even a few hours of good data could provide valuable new 
scientific information. In most cases the attitude sensitive 
experiments operated long enough with proper orientation to check 
their in-orbit performance and to discover design deficiencies, if 
any, which were subsequently corrected for the OGO 4 
instrumentation. Thus the technological information obtained from 
the OGO 2 flight experience was an important factor in the overall 
success of the OGO 4 mission. 

A considerable amount of scientific information was obtained, 
however, from a number of experiments for which attitude was 
not pitical; namely the magnetic field measurements, the VLF 
studies, and the omnidirectional cosmic-ray investigations. The 
various scientific accomplishments of the OGO 2 mission will be 
summarized by disciplines using the same order as was used for 
OGO 1, and adding new disciplines afterwards, as required. 

2.1 Magnetic Field Experiments 

2.1.1 World Magnetic Survey (C-06) 

One of the major goals of the IQSY cooperation was the 
measurement of the Earth’s main magnetic field on a global basis. 
To carry out this World Magnetic Survey, the routine ground-based 
monitoring at fixed locations was supplemented by aircraft, surface 
ship, and satellite measurements. Magnetic surveys by satellites were 
given additional importance by being designated as one of the 
three areas of peaceful cooperation in outer space between the 
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U ^ and the U.S.S.R.* Experiment C-06 (Cain) was selected for 

000 2 as the U.S. space contribution to the IQSY World Magnetic 

1 cooperative venture between the U.S. and the 

^ ‘ncrefore particularly gratifying that experiment 

C-06 turned out to be one of the few successful OGO 2 experiments 
The objectives of experiment C-06 were fully met and the resulting 
data led to a description of the geomagnetic field improved by an 
order of magnitude over previous models (Cain et al 1967) It 
was also shoswi that a globally accurate description of the main 
terrestrial field could be maintained using only satellite data A 
wmparison of OGO 2 and U.S.S.R. results in the region of the 
Brazilian anomaly showed excellent agreement (Cain et al, 1968). 

2.1.2. Secular Field Variations (C-06) 

OGO 2 data were also used in conjunction with older survey 
data to define the gross secular change of the main field during 
century. It was shown by Cain and Hendricks 
(1969) that the mam dipole was drifting westward at an increasing 
rate (0 07 /year in 1969) after a reversal of its eastward drift in 
about 1920. A slight slowing of the rate of decrease of the dipole 
moment was also observed. ^ 

2.1.3 Magnetic Storm Studies ( C-06) 

OGO 2 studies by Langel and Cain (1968) of the first major 
sequence of magnetic storms since the solar minimum in March 
1966 resulted in information on the structure of polar ionospheric 
electrojets and the asymmetric ring current. The polar electrojets 
were seen to follow the classical ‘two-cell’ model and be definitely 
located at ionospheric altitudes. The source of the lower-latitude 
disturbance was seen to be extra-ionospheric both in its symmetric 
(Dst) and asymmetric (DS) components. The strong polar currents 
were seen to follow contours of L, to appear prior to the main 
pha^ of the magnetic storm, and almost to vanish at the beginning 
of the recovery phase when the ring current became symmetric 
(1971)^^”^*^*^ study was published by Langel and Sweeney 

2.2 Low-Energy Plasma Experiments 

2.2.1 Global Sampling of Ion Composition (C-16) 

E;^eIIent data were acquired by experiment C-16 (Taylor) 
from October 14 to 24, 1965, while three-axis stabilization was 
mamtained. These data yielded the first detailed description of the 
latitudinal variation of the ion composition, and it provided evidence 
of strong solar and geomagnetic control of the topside ionosphere 
and plasmasphere (Taylor et al, 1968b). These measurements made 
showed that in the altitude range of 415-1525 
km (260-950 mi) the major ions were 04^ and H+, and the minor 
constituents were N+ and He+. Solar control was revealed by the 
latitudinal asymmetry in the distribution of o'-zand N+, while the 
greater symmetry in the distribution of H+ and He+ was evidence 
ol the strong solar-geomagnetic control of the light ions. i 

2.2.2. The High Latitude Plasmapause (C-16, C-02) 

Experiment C-16 also revealed a pronounced light ion trough 
near 60 deg invariant latitude (L = 4) corresponding to the high 
latitude boundary of the plasmasphere. The light ion trough was 
found to correlate extremely well (Taylor et al, 1969) with similar 
^pid reductions m the propagation of both man-made and natural 
(HelliweH)"^ ^ received at the satellite by experiment C-02 

2.3 Energetic Particle Measurements 

The ionization chamber used for experiment C-07 (Anderson) 
had an isotropic response to incident radiation except for 2 

Exchange of letters between President Kennedy and Chairman Krushchev in 
1962. 


percent of 4;r steradians subtended by the OGO body and ion 
Chamber neck. This omnidirectional characteristic made experiment 
e-07 insensitive to spacecraft orientation. During its 6 months of 
ti^es experiment C-07 provided a complete sampling of local 

2.3.1 Radiation Belt Studies ( C-07) 

The high latitude boundary of ‘trapped’ radiation was found 
to occur at invariant latitude 67 - 70 deg, (Anderson et al, 1968), 
degrees lower, narrow spikes of intensity were observed on 
about 34 percent of all passes (McCoy, 1969). Their frequency of 
occurrence increased markedly with increased values of the 
niagneUc disturbance index Kp, and they were seen at all local 
times. Spikes observed above the boundary appeared predominantly 
hemisphere. The spikes above the boundary were 
attributed to quasi-trapped electrons, injected from the 
magnetosphenc tail and drifting part way around the earth. 

2.3.2 Solar Cosmic Rays over the Polar Caps (C-4)7) 

Hudson and Anderson (1969) reported large fluctuations in 
the intensity of solar protons over the polar regions during two 
solar proton events on March 24, 1966, separated by 3.5 hours 
Simultaneous observations made on OGO 1, 13 Rei sunward of 

n Winckler (Experiment A-9) showed no 

such fluctuations. These differences were interpreted as spatial effects 
due to the field structure over the poles. 

2.3.3 Galactic Cosmic Radiation (C-07) 

The cosmic ray knee (using balloon observaOton terminology) 
extensively with experiment C-07 (George, 
1970a). The knee was interpreted as a position in the geomagnetic 
Ilf cosmic-ray cutoff rigidity was about 1.2 Gv for 

the OOO 2 measurements. The invariant latitude of the knee was 
found to decrease with altitude at the rate of (2,5 ± 0 5) x 10-3 

• ® at the Earth’s surface 

in 1963-1966. Measurements of cosmic ray ionization over the polar 
regions with experiment C-07 (George. 1970b) yielded the following 
results. Extrapolating to the top of the atmosphere and to infinity 
the loniption vajues were 550 ± 10 and 985 ± 6 ion pairs / (cm^ 
sec atm), respectively, and splash albedo contributed 10 4 ± 2 3 
percent of the total ionization at the top of the ionosphere. These 
results were for early November 1965. 

2.4 Radio Physics Experiments 

2.4,1 VLF Investigations (C-02, C-03) 

A study with experiment C-02 (Heyborne et ai 1969) of signals 
received from ground-based VLF transmitters revealed an abrupt 
signal cut-off (as severe as 40 db within a latitude change of 2 
deg) occurring near 60 deg invariant latitude. The correlation of 
this cut-off with the plasmapause is discussed under section 2.2 2 
. . Propagation studies with experiment C-02 also led to the 
non-ducled whistler: the walking-trace 
(WT) whistler, (Waiter and Angerami. 1969). The WT whistlers 
are characterized by rising tones, occurrence localized within a few 
degrees of 51 deg invariant latitude, and rapid increases in travel 

frequency-time spectra a succession 
of WT whistlers appear to ‘walk through’ other whistlers with 
unchanged dispersion. The WT whistlers have been explained by 
magnetosphenc equatorial ionization profiles incorporating small 
gradients across L shells. 

A unique, stationary type of VLF auroral hiss was discovered 
with experiment C-02. This unusual type of hiss is limited to the 

f— — — - - 

: For the OGO 2 orbit the local time decreased by one hour in 12 days due to the 

I combined effects of precession and of the Earth’s motion artuind the Sun. 
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region of the auroral oval and it provides a tool for monitoring 
the auroral oval by means of satellite VLF observations (Jorgensen 
and Bell, 1968). 

VLF observations made with experiment C-03 (Morgan), which 
used a 2.7 m (9 ft) electric dipole antenna, revealed phenomena 
somewhat different from those delected by the (magnetic) loop 
antenna on experiment C-02. The most significant result obtained 
with experiment C-03 was the frequent observation of lower-hybrid 
resonance (LHR) emissions. Since these LHR emissions were not 
seen by experiment C-02, it was definitely established that the LHR 
emission was an electric wave phenomenon (Laaspere et al, 1969). 

2.4.2. Satellite Wake Study (C-01) 


nf /w' ir unsuccessful OGO 3 experiments 

included B-02 (Wolfe), which could not operate properly due to 
spacecraft spin, experiment B-06a (McDonald), which failed 90 hours 
after initial turnon, experiment B-06b (Evans), which suffered from 
a very high background noise, and experiment B-14 (Fritz), which 
interfered with the command receiver. Before the interference 
probleni from experiment B-14 could be overcome, the attitude 
u^l^S causing subsequent data from experiment B-14 to be 


3.1 Magnetic Field Experiments 


Although the Cosmic Radio Noise mapping planned with 
experiment C-OI (Haddock) was not possible due to the OGO 2 
orientation problem, the observations made with experiment C-01 
yielded useful information concerning the OGO 2 wake (Yorks 
and Weil 1^970). The wake study was possible because cxj>crimcnt 
C-01 included an antenna imp^ance measuring capability at 2.5 
MHz and because the impedance of a short dipole in the ionosphere 
is very sensitive to nearby electron concentrations (or electron 
depletions caused by a satellite wake). 

2.5. Airglow and Auroral Measvreiiiefits(C- 12 ) 

/ni stabilized operation, experiment C-12 

(Blamont / Reed) obtained approximately 2 hours of airglow data 
while OGO 2 was in the £arth*s shadow. These limited observations 
were of interest because they were the first of their kind. They 
confirmed the suspected extensive latitudinal extent of air^ow and 
revealed very clearly the two aii^glow layers, (the lower one centered 
near 100 km (62 mi) and the upper one centered near 250 km 
(155 mi)) sho^ng conclusively that vertical airglow profiles could 
indeed be derived from satellite measurements. A few auroras were 
also seen over the northern polar cap (Reed and Blamont, 1966). 
u unexpected high background noise tevel present in the main 
ooay photometer showed the need for additional shielding. The 
observed background noise was due to energetic particles and it 
energetic particle intensity (Reed ct al, 
m7). The OGO 4 main photometer was provided with the additional 
shielding and the background noise was reduced by two orders of 
magnitude. 


3. OGO 3 Results 


As ongin^ly planned, the OGO 3 mission was a continuation 
(during a period of rapidly increasing solar activity) of the OGO 
1 mission (launched at sun spot minimum). The two spacecraft 
earned the same experiments (except for one very important new 
expenment on OGO 3, Frank’s LEPEDEA experiment, B-8), and 
the observations from the two missions should have provided 
essenUally a continuous dato base. This was indeed the case for a 
number of experiments which were not critically dependent upon 
onentaOon and, as pointed out earlier, many of the Endings described 
under the OGO 1 results were based upon both OGO I and OGO 
3 data. A number of orientation-sensitive experiments were able 
to obtain for the first time a limited amount of high-quality data 
during the initial 46 days of OGO 3 stabilized operation. Also 
the proper boom deployment on OGO 3 led to improved 
some experiments, particularly the fluxgate and 
rubidium magnetometers (Exfreriment B-11, Heppner). 

The most important difference between OGO 1 and 3, 
however, was in the continuity of data coverage. As shown in 
Figure 1 1 1-5, the OGO 1 operation was restricted to spring (March, 
^nl. and May) and fall (September, October, and November), 
ihis was due to the inertially fixed orientation of the OGO 1 spin 
axis, causing the solar aspect to be periodically unfavorable for 
the OGO 1 solar cells. Control of the spin axis orientation was 
maintained on OGO 3, resulting in continuous data coverage as 
shown in Figure 1 1 1-5, and making possible a more complete study 
of the magnetosphere than could be done with the (XJO 1 data. 

Nineteen of the twenty-three experiments on OGO 3 yielded 
useful data, and each of these experiments led to at least one 


On OGO 1 the 3-to-14,CKX) gamma rubidium vapor 
magnetometer (Experiment B-ll, Heppner) was inoperative because 
the 6.9 m (22 ft) boom EP-6 (on which the experiment B-ll 
magnetometers were located) failed to deploy. The O-to-500 gamma 
fluxgate magnetometer worked on OGO 1 in spite of the EP-6 
failure but at a somewhat reduced accuracy. The proper operation 
of the^ magnetometers on OGO 3 (and the continuous OGO 3 
operation) made it possible for the first time to acquire extensive 
and very accurate data throughout the inner magnetosphere (2 to 
8 Re). Measurements with improved accuracy also became possible 
at greater distances. An important aspect of the data analysis 
effort on experiment B-ll was therefore to conduct a comprehensive 
magnetic field survey of the inner magneto^here. 


3 1.1 Detailed Mapping of the Magnetic Field in the 
Magnetosphere (B-H,E-15)i 

Since fairly good models of the geomagnetic field B were 
already available when the study was undertaken, the new 
observed values | Bobs | were compared (Sugiura ct al, 1971) to 
the value predicted by the existing theoretical field model 
I Btheorylt and the new measurements were expressed in! terms’ 
of the parameter A B, ; . . t 

where: AB = f Bobs f — | Btheory) 

It was concluded frorn this study that the AB values could be 
viewed as perturbations (at magnetospheric heights) upon an 
otherwise essentially correct model of the geomagnetic field It 
was found that a negative AB region existed near the dipole equator 
and that mere was a positive AB region at middle to high latitudes 
m the nightside magnetosphere. The magnitude of the perturbation 
was found to increase with the value of the Kp index. 

The very large volume of the magnetosphere, the gradual 
manner in which this volume is explored by an EGO satellite (sec 
Figure 1 1 1-2), the gradual increase in orbit inclination and in perigee 
altitude, and the effect of Kp upon the AB data made it difficult 
to obtain an adequate number of data points with one satellite 
The AB study was initiated with the OGO 3 data, but the published 
1971) included approximately an equal number 
of OGO 3 and (XjO 5 observations. 


3.1.2 The Equatorial Ring Current (B-ll, E- 15) | 

1 • Pl® J*^^®rpfc^ation of the equatorial AB region (discussed under 
concept of the terrestrial ring current (Sugiura. 
1972), The existence of an equatorial ring current at a distance of 
a few earth radii was originally postulated to explain 
ground-based observations of geomagnetic disturbances. A toroidal 
shape was the commonly accepted image of the ring current 

On the basis of the AB distribution, Sugiura (1972) showed 
that the ring current was a quasi-permanent feature of the 
magnetosphere and that this current was disk-like rather than 
toroidal, extending from a geocentric distance of about 2.5 Re out 
to the neutral sheet in the magnetospheric tail. This conclusion 
led Sugiura and Poros (1973) to propose a revised model of the 
geomagnetic field which included the effect of this concentric 
disk-like ring current. 


3.13 ELF Noise in the Magnetosphere (B- 10 ) 

^^1^ from the OGO 3 triaxial search coil magnetometer 
(Experiment B- 10, Smith) was used to describe the morphology of ^ 
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region of the auroral oval and it provides a tool for monitoring 
the auroral oval by means of satellite VLF observations (Jorgensen 
and Bell, 1968). 

VLF observations made with experiment C-03 (Morgan), which 
used a 2.7 m (9 ft) electric dipole antenna, revealed phenomena 
somewhat different from those detected by the (magnetic) loop 
antenna on experiment C-02. The most significant result obtained 
with experiment C-03 was the frequent observation of lower-hybrid 
resonance (LHR) emissions. Since these LHR emissions were not 
seen by experiment C-02, it was definitely established that the LHR 
emission was an electric wave phenomenon (Laaspere et al, 1969). 

2.4.2. Satellite Wake Study (C-Ol) 

Although the Cosmic Radio Noise mapping planned with 
experiment C-01 (Haddock) was not possible due to the OGO 2 
orientation problem, the observations made with experiment C-Ol 
yielded useful information concerning the OGO 2 wake. (Yorks 
and Weil, 1970). The wake study was possible because experiment 
C-01 included an antenna impedance measuring capability at 2.5 
MHz and because the impedance of a short dipole in the ionosphere 
is very sensitive to nearby electron concentrations (or electron 
depletions caused by a satellite wake), 

2.5. Airglow and Auroral Measurements (C-12) 

During the 10 days of stabilized operation, experiment C-12 
(Blamont / Reed) obtained approximately 2 hours of airglow data 
while OGO 2 was in the Earth’s shadow. These limited observations 
were of interest because they were the first of their kind. They 
confirmed the suspected extensive latitudinal extent of airglow and 
revealed very clearly the two airglow layers, (the lower one centered 
near 100 km (62 mi) and the upper one centered near 250 km 
(155 mi)) showing conclusively that vertical airglow profiles could 
indeed be derived from satellite measurements. A few auroras were 
also seen over the northern polar cap (Reed and Blamont, 1966). 

An unexpected high background noise level present in the main 
body photometer showed the need for additional shielding. The 
observed background noise was due to energetic particles and it 
led to a useful mapping of energetic particle intensity (Reed et al, 
1967), The OGO 4 main photometer was provided with the additional 
shielding and the background noise was reduced by two orders of 
magnitude. 


3. OGO 3 Results 

As originally planned, the QGO 3 mission was a continuation 
(during a period of r^idly increasing solar activity) of the OGO 
1 mission (launched at sun spot minimum). The two spacecraft 
carried the same experiments (except for one very important new 
experiment on OGO 3, Frank’s LEPEDEA experiment, B-8), and 
the observations from the two missions should have provided 
essentially a continuous data base. This was indeed the case for a 
number of experiments which were not critically dependent upon 
orientation and, as pointed out earlier, many of the findings described 
under the OGO 1 results were based upon both OGO 1 and OGO 
3 data. A number of orientation-sensitive experiments were able 
to obtain for the first time a limited amount of high-quality data 
during the initial 46 days of OGO 3 stabilized operation. Also 
the proper boom deployment on OGO 3 led to improved 
performance of some experiments, particularly the fluxgate and 
rubidium magnetometers (Experiment B-ll, Heppner). 

The most important difference between OGO 1 and 3, 
however, was in the continuity of data coverage. As shown in 
Figure 1 1 1-5, the CX50 1 operation was restricted to spring (March, 
April, and May) and fall (September, October, and November). 
This was due to the inertially fixed orientation of the OGO 1 spin 
axis, causing the solar aspect to be periodically unfavorable for 
the OCjO 1 solar cells. Control of the spin axis orientation was 
maintained on OGO 3, resulting in continuous data coverage as 
shown in Figure III-5, and making possible a more complete study 
of the magnetosphere than could be done with the OGO 1 data. 

Nineteen of the twenty-three experiments on OGO 3 yielded 
useful data, and each of these experiments led to at least one 


major publication. The four unsuccessful OGO 3 experiments 
included B-02 (Wolfe), which could not operate properly due to 
spacecraft spin, experiment B-06a (McDonald), which failed 90 hours 
after initial turnon, experiment B-06b (Evans), which suffered from 
a very high background noise, and experiment B-14 (Fritz), which 
interfered with the command receiver. Before the interference 
problem from experiment B-14 could be overcome, the attitude 
system failed causing subsequent data from experiment B-14 to be 
useless. 


3.1 Magnetic Field Experiments 

On OGO 1 the 3-to- 14,000 gamma rubidium vapor 
magnetometer (Experiment B-ll, Heppner) was inoperative because 
the 6.9 m (22 ft) boom EP-6 (on which the experiment B-ll 
magnetometers were located) failed to deploy. The O-to-500 gamma 
fluxgate magnetometer worked on OGO 1 in spite of the EP-6 
failure but at a somewhat reduced accuracy. The proper operation 
of these magnetometers on OGO 3 (and the continuous OGO 3 
operation) made it possible for the first time to acquire extensive 
and very accurate data throughout the inner magnetosphere (2 to 
8 Rg). Measurements with improved accuracy also became possible 
at greater distances. An important aspect of the data analysis 
effort on experiment B-ll was therefore to conduct a comprehensive 
magnetic field survey of the inner magnetosphere. 

3.1.1 Detailed Mapping of the Magnetic Field in the 
Magnetosphere (B-ll) 

Since fairly good models of the geomagnetic field B were 
already available when the study was undertaken, the new 
observed values | Bobs | were compared (Sugiura et al, 1971) to 
the value predicted by the existing theoretical field model 
I Btheory and the new measurements were expres^ in ^ terms 
of the parameter AB, > ‘ 

where: AB = | Bobs I - | Btheoryl 
It was concluded from this study that the AB values could be 
viewed as perturbations (at magnetospheric heights) upon an 
otherwise essentially correct model of the geomagnetic field. It 
was found that a negative AB region existed near the dipole equator 
and that there was a positive AB region at middle to high latitudes 
in the nightside magnetosphere. The magnitude of the perturbation 
was found to increase with the value of the Kp index. 

The very large volume of the magnetosphere, the gradual 
manner in which this volume is explored by an EGO satellite (sec 
Figure II 1-2), the gradual increase in orbit inclination and in perigee 
altitude, and the effect of Kp upon the AB data made it difficult 
to obtain an adequate number of data points with one satellite. 
The AB study was initiated with the OGO 3 data, but the published 
results (Sugiura et al, 1971) included approximately an equal number 
of OGO 3 and OGO 5 observations. 

3.1.2 The Equatorial Ring Current (B-ll) 

The interpretation of the equatorial AB region (discussed under 
3.1.1) led to a new concept of the terrestrial ring current (Sugiura, 
1972). The existence of an equatorial ring current at a distance of 
a few earth radii was originally postulated to explain 
ground-based observations of geomagnetic disturbances. A toroidal 
shape was the commonly accepted image of the ring current. 

On the basis of the AB distribution, Sugiura (1972) showed 
that the ring current was a quasi-permanent feature of the 
magnetosphere and that this current was disk-like rather than 
toroidal, extending from a geocentric distance of about 2.5 Re out 
to the neutral sheet in the magnetospheric tail. This conclusion 
led Sugiura and Poros (1973) to propose a revised model of the 
geomagnetic field which included the effect of this concentric 
disk-like ring current. 

3.U ELF Noise in the Magnetosphere (B-10) 

The data from the OGO 3 triaxial search coil magnetometer 
(Experiment B-10, Smith) was used to describe the morphology of * 
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ELF noise (0.1 to I.O kHz) in the magnetosphere. This study 
revealed two distinct populations of noise within the magnetosphere: 
steady noise (ELF hiss) occurring primarily in the plasmasphere 
and in the dayside outer magnetosphere at magnetic latitudes near 
45 deg; and noise bursts (chorus and whistlers) at low latitude in 
the dayside outer magnetosphere (Russell et al, 1969, Russell and 
Holzer, 1970). 

Although the ELF hiss band is variable, it extends typically 
from 500 to 700 hertz. An ELF emission having a frequency 
typically 1/10 that of the ELF hiss was discovered by Russell et 
al (1970) during their very comprehensive survey of ELF hiss. This 
lower frequency has been named the sub LHR hiss because its 
frequency spectrum is always below the Lower Hybrid Resonance 
frequency. The sub LHR hiss is extremely localized in space. ' It 
has been observed only within about 2 deg of the magnetic equator 
and only in the outer two earth radii of the plasmasphere. No 
explanation has yet been proposed for this emission. 


3,1.4 Bow Shock Structure (Bo 10) 

A very comprehensive study of the bow shock structure was 
conducted with the search coil magnetometer data (Experiment B-IO, 
Smith) using OGO 3 data obtained during the first six months 
after launch. During this period OGO 3 crossed the Earth’s bow 
shock over 500 times, and from these events a set of 494 crossings 
was selected for analysis (Olson and Holzer, 1974). Most of these 
data were obtained at the 1 kbs telemetry sampling rate, which 
placed an upper limit of 2.17 Hz for the frequency of the observed 
waveforms. This study showed that the dominant pattern, 
comprising about 85 percent of the shock crossings, consisted of 
weaves having frequencies ranging from one to a few hertz upstream 
of the main shock compression and lower frequency waves, typically 
0.3 Hz, downstream. The remaining 15 percent of the crossings 
exhibited a much more complex pattern, at times apparently 
chaotic. ^ 

On approximately thirty occasions the crossings were 
monitored at the high data rate (64 kbs). Of these, eleven crossings 
were suitable for analysis. This unique data set made it possible 
for the first time* to observe the high frequency structure of the 
magnetic fluctuations at the bow shock (Olson et al, 1969). Power 
spectra for frequencies between I and 140 Hz were obtained at 
successive positions near the shock, showing how the special 
characteristics of the quiet interplanetary medium is gradually 
rnodified, first upstream in the presence of the shock precursor, 
then at various positions within the shock, and finally in the 
magnetosheath downstream from the shock. The average energy 
density in the region l<f<140 Hz was found to be 4.9 x i0■>^ 

4.3 X 10* , and 6.8 x 10**^ erg/cm^ for the quiet interplanetary 
medium, the maximum shock noise, and the magnetosheath, 
respectively. 


3.2 Low-Energy Plasma Experiments 


3.2.1. Mapping of the Plasmapause (B-15) 

The mapping of the plasmapause, which was started with OGO 
1 experiment A- 15 (see section 1.2,1 of the Overview), was 
continued with the similar B-15 experiment on OGO 3. Using 
data obtained during stabilized operation, Taylor etal (1968a) 
investigated the position of the plasmapause as a function of the 
magnetic index ICp and found that the position of the plasmapause 
moved inward and outward from the earth in an inverse correlation 
with Kp, indicating significant expansion and contractions of the 
plasmapause. As the OGO 3 apogee moved gradually into the 
dusk side and nightside magnetosphere during the initial stabilized 
period, a detailed in situ study of the duskside plasmapause was 
made possible for the first time (Taylor et al, 1970a). This study 
showed that the duskside bulge (Carpenter, 1966) was indeed a 
persistent feature of the plasmapause and that it was frequently 
characterized by sharply structured concentrations of hydrogen ions. 
This structured appearance lent further support to the plasma 

* The high data rale could not he used on OGO 1 when the spacecraft was more 

than 10 Re away, because of the fast OGO 1 spin rate (5 rpm). The OGO 3 was 
not subject to this restriction because the spin rate was much slower (0.5 rpm). | 


convection models of Nishida (1966) and Brice (1967), which 
predicted a region of plasma turbulence in the afternoon sector. 
The turbulent region corresponded to the interface between the 
maximum opposing flow regimes of plasma, which either corotated 
with the Earth or flowed outside the plasmapause in a non-corotatin«> 
planner. It was also found (Kikutchi and Taylor, 1972) that the 
irregular structure in the bulge region (and at other locations in 
the nighttime plasmapause) correlated quite well with ground-based 
Pc 1 observations.* This correlation suggested that Pc 1 events 
were associated primarily with the plasmapause. 

3.2.2 Effects of Satellite Potential (B-13) 

Whipple etal (1974) showed theoretically that typical satellite 
potentials could have large effects upon the ion currents measured 
by an experiment such as an ion-mass spectrometer or an ion 
trap. The above theoretical considerations yielded calculated 
current-voltage curves in excellent agreement with the ion 
current-voltage data obtained near the plasmapause with experiment 

j Electron Trap, Whipple). The ion densities 

which Whipple etal (1974) inferred from their analysis were shown 
to be as much as one order of magnitude different’ from what would 
nave been mierred from previous analyses, 

3.2.3 Study of the 0 to 1000 eV Plasma (B-I2) 

The low-energy magnetospheric plasma was also investigated 
by Sagalyn and Smiddy (1967), using the data from two 
omnidirectional spherical plasma probes (Experiment B-12, Sagalyn). 
The flux, energy distribution and concentration of ions and electrons 
were measured in the energy range 0-1 keV over the altitude region 
1.1 - 20 Re. One interesting result of this investigation was the 
very rapid variation in the ion-electron densities which was observed, 
at geocentric distances ranging from 2 to 4 Rei, as the spacecraft 
went into and out of the shadow of the earth. The average energy 
of these low-energy particles was found to increase from about 0 2 
6 ± 2 eV at 5 - 7 Rb. The flux of particles in 
the 2D - 1000 eV range was measured in the outer magnetosphere 
and found to decrease by a factor of 4 following solar flares. 

3.2.4 Study of the 40 to 2000 eV Plasma (B-3) 

Experiment B-3 (Bridge) on OGO 3 provided the first detailed 
niapping of the low-energy (40- to 2000-eV) electron distribution 
in the dayside magnetosphere. This study was a continuation of 
the plasma sheet mapping initiated with the corresponding A-3 
^ section 1.2.2). It was found (Vasyliunas, 
1968b) that low energy electrons, in the 40 to 2000 eV range, were 
present throughout most of the dayside magnetosphere. In contrast 
to the distribution of more energetic electrons (E>40 keV), which 
IS roughly symmetrical with respect to the noon-midnight meridian, 
the low-energy electron flux was observed to be much more intense 
in the dawn sector than in the dusk sector. 


3.2.5 Study of the 100 to 50,000 eV Plasma (B-8) 

A remarkable wealth and diversity of information was obtained 
with experiment B-8 (Frank), the only OGO 3 experiment which 
previously carried on OGO 1. Better known as the 
LEPEDEA experiment (Low-Energy Proton and Electron 
Differential Energy Analyzer), experiment B-8 was designed 
specifically for studying the magnetospheric plasma within the energy 
range 100 eV to 50,000 eV, The energy range was subdivided 
into 13 energy intervals, and the sensitivity was about 100 times 
greater than the sensitivity of instruments previously used for this 
purpose. Excellent data were acquired during the initial 46 days 
of attitude-controlled operation, and these were used to provide a 
comprehensive survey of the low-energy proton and electron 
intensities in the evening-to-midnight quadrant of the magnetosphere 
for L values ranging from 3 to 15. 

The proton data (Frank and Owens, 1970) revealed the 
persistent presence of a partial ring current of protons, centered at 


Pc I events are geomagnetic micropulsations with periixis ranging from 0.2 to 5 
seconds. 
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ELF noise (0. 1 to !.0 kHz) in the magnetosphere. This study 
revealed two distinct populations of noise within the magnetosphere: 
steady noise (ELF hiss) occurring primarily in the plasmasphere 
and m the dayside outer magnetosphere at magnetic latitudes near 
45 deg; and noise bursts (chorus and whistlers) at low latitude in 
the dayside outer magnetosphere (Russell et al, 1969, Russell and 
Holzer, 1970). 

ELF hiss band is variable, it extends typically 
from 500 to 700 hertz. An ELF emission having a frequency 
topically 1/10 that of the ELF hiss was discovered by Russell et 
al (1970) during their very comprehensive survey of ELF hiss. This 
lower frequency has been named the sub LHR hiss because its 
frequency spectrum is always below the Lower Hybrid Resonance 
frequency. The sub LHR hiss is extremely localized in space. ‘ It 
has been observed only within about 2 deg of the magnetic equator 
and only in the outer two earth radii of the plasmasphere. No 
explanation has yet been proposed for this emission. 


3.1.4 Bow Shock Structure (B- 10) 

A very comprehensive study of the bow shock structure was 
conducted with the search coil magnetometer data (Experiment B-10, 
Smith) using OGO 3 data obtained during the first six months 
after launch During this period OGO 3 crossed the Earth’s bow 
shock over 500 times, and from these events a set of 494 crossings 
was selected for analysis (Olson and Holzer. 1974). Most of these 
data were obtained at the 1 kbs telemetry sampling rate, which 
placed an upper limit of 2.17 Hz for the frequency of the observed 
waveforms. This study showed that the dominant pattern 
comprising about 85 percent of the shock crossings, consisted of 
waves having frequencies ranging from one to a few hertz upstream 
of the mam shock compression and lower frequency waves, typically 
^ u remaining 15 percent of the ’ crossings 

chaotic ^ complex pattern, at times apparently 

On approximately thirty occasions the crossings were 
monitored at the high data rate (64 kbs). Of these, eleven crossings 
were suitable for analysis. This unique data set made it possible 
for the fii^t time* to observe the high frequency structure of the 
magnetic fluctuations at the bow shock (Olson et al, 1969) Power 
spectra for frequencies between 1 and 140 Hz were obtained at 
successive positions near the shock, showing how the special 
fbe quiet interplanetary medium is gradually 
rnodified, first upstream in the presence of the shock precursor, 
then at various positions within the shock, and finally in the 
magnetosheath downstream from the shock. The average energy 
density in the region l<f<140 Hz was found to be 4.9 x 10*^ 
4.3 X Ifr and 6.8 x lO-*^ erg/cm^ for the quiet interplanetary 
medium, the maximum shock noise, and the magnetosheath 
respectively. 


3.2 Low>Energy Plasma Experiments 


convection models of Nishida (1966) and Brice (1967) which 
predicted a region of plasma turbulence in the afternoon sector 
1 he turbulent region corresponded to the interface between the 
maxi rn urn opposing flow regimes of plasma, which either corotated 
with the Earth or flowed outside the plasmapause in a non-corotalin<» 
manner. It was also found (Kikutchi and Taylor, 1972) that the 
irregular structure in the bulge region (and at other locations in 
the nighttime plasmapause) correlated quite well with ground-based 
Pc 1 observatmns.* This correlation suggested that" Pc 1 events 
were associated primarily with the plasmapause. 


J.2.2 Effects of Satellite Potential (B-13) 

Whipple eU|^1974) showed theoretically that typical satellite 
potentials could have large effects upon the ion currents measured 
by an experiment such as an ion-mass spectrometer or an ion 
trap. I he above theoretical considerations yielded calculated 
current-voltage curves in excellent agreement with the ion 
obtained near the plasmapause with experiment 

Whi^h w\"“^ Whipple). The ion densities 

hich Whippl e et al, (1974) inferred from their analysis were shown 

to be M much-a^ order of magnitude different from what would 
■ have been inferred from previous analyses. 

3.2.3 Study of the 0 to 1000 eV Plasma (B-12) 

The low-energy magnetospheric plasma was also investigated 
by Sagalyn and Smiddy (1967), using the data from two 
omnidirectional spherical plasma probes (Experiment B-12, Sagalyn). 
the flux, energy distribution and concentration of ions and electrons 
were tneasured in the energy range 0-1 keV over the altitude region 
l.l - -U Re. One interesting result of this investigation was the 
very rapid variation in the ion-eleciron densities which was observed 
at geocentric distances ranging from 2 to 4 Re, as the spacecraft 
went into and out of the shadow of the earth. The average energy 
of these low-energy particles was found to increase from about 0 2 
fhe yc to 6 ± 2 eV at 5 - 7 Re. The flux of particles in 

At ■ L * range was measured in the outer magnetosphere 
and found to decrease by a factor of 4 following solar Bares. 

3.2.4 Study of the 40 to 2000 eV Plasma (B-3) 

Experiment B-3 (Bridge) on OGO 3 provided the first detailed 
mapping of the low-energy (40- to 2000-eV) electron distribution 
in the dayside magnetosphere. This study was a continuation of 
the plasma sheet mapping initiated with the corresponding A-3 
section 1.2.2). It was found (Vasyliunas, 
1968b) that low energy electrons, in the 40 to 2000 eV range were 
present throughout most of the dayside magnetosphere. In contrast 
to me distribution of more energetic electrons (E>40 keV) which 
is roughly symmetrical with respect to the noon-midnight meridian 
the low-energy electron flux was observed to be much more intense 
in the dawn sector than in the dusk sector. 


3.2.1. Mapping of the Plasmapause (B-15) | 

The mapping of the plasmapause, which was started with OGO I 
1 experiment A- 15 (see section 1.2.1 of the Overview), was ! 
continued with the similar B-15 experiment on OGO 3. Lfsing ' 
data obtained during stabilized operation, Taylor ctal.i (1968a) ' 
investigated the position of the plasmapause as a function of the i 
magnetic index K.p and found that the position of the plasmapause I 
moved inward and outward from the earth in an inverse correlation 
with Kp, indicating significant expansion and contractions of the 
plasmapause. As the OGO 3 apogee moved gradually into the 
duskside and nightside magnetosphere during the initial stabilized 
period, a detailed in situ study of the duskside plasmapause was 
made possible for the first time (Taylor et al, 1970a). This study 
showed that the duskside bulge (Carpenter, 1966) was indeed a 
persistent feature of the plasmapause and that it was frequently 
characterized by sharply structured concentrations of hydrogen ions. 
This structured appearance lent, further support to the plasma 

* The high data rate could not be used on OGO 1 when the spacecraft was morei 
than 10 Re away, because of the fast OGO 1 spin rate (5 rpm). The OGO 3 was' 
not subject to this rc.striction because the spin rate was much slower (0.5 rpm). { 


3.2.5 Study of the 100 to 50,000 eV Plasma (B-«) 

A remarkable wealth and diversity of information was obtained 
with experiment B-8 (Frank), the only OGO 3 experiment which 
previously carried on OGO L Better known as the 
LEPEDEA experiment (Low-Energy Proton and Electron 
Differential Energy Analyzer), experiment B-8 was designed 
specifically for studying the magnetospheric plasma within the energy 
50,000 eV. The energy range was subdivided 
into 13 energy intervals, and the sensitivity was about 100 times 
greater than the sensitivity of instruments previously used for this 
purpose Excellent data were acquired during the initial 46 days 
of attitude-controlled operation, and these were used to provide a 
comprehensive survey of the low-energy proton and electron 
intensities in the eyemng-to-midnight quadrant of the magnetosphere 
for L values ranging from 3 to 15. * f 

The proton data (Frank and Owens, 1970) revealed the 
persistent presence of a partial ring current of protons, centered at 


Pc 1 events are geomagnetic micropulsations with periods ranging from 0.2 to 5 
seconds. 
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ELF noise (0.1 to 1.0 kHz) in the magnetosphere. This study 
revealed two distinct populations of noise within the magnetosphere: 
steady noise (ELF hiss) occurring primarily in the plasmasphere 
and in the dayside outer magnetosphere at magnetic latitudes near 
45 deg; and noise bursts (chorus and whistlers) at low latitude in 
the dayside outer magnetosphere (Russell et al, 1969, Russell and 
Holzer, 1970). 

Although the ELF hiss band is variable, it extends typically 
from 500 to 700 hertz. An ELF emission having a frequency 
typically 1/10 that of the ELF hiss was discovered by Russell et 
al (1970) during their very comprehensive survey of ELF hiss. This 
lower frequency has been named the sub LHR hiss because its 
frequency spectrum is always below the Lower Hybrid Resonance 
frequency. The sub LHR hiss is extremely localized in space. It 
has been observed only within about 2 deg of the magnetic equator 
and only in the outer two earth radii of the plasmasphere. No 
explanation has yet been proposed for this emission. 


3.1.4 Bow Shock Structure (B> 10) 

A very comprehensive study of the bow shock structure was 
conducted with the search coil magnetometer data (Experiment B-10, 
Smith) using OGO 3 data obtained during the first six months 
after launch. During this period OGO 3 crossed the Earth’s bow 
shock over 500 times, and from these events a set of 494 crossings 
was selected for analysis (Olson and Holzer, 1974). Most of these 
data were obtained at the 1 kbs telemetry sampling rate, which 
placed an upper limit of 2.17 Hz for the frequency of the observed 
waveforms. This study showed that the dominant pattern, 
comprising about 85 percent of the shock crossings, consisted of 
waves having frequencies ranging from one to a few hertz upstream 
of the main shock compression and lower frequency waves, typically 
0.3 Hz, downstream. The remaining 15 percent of the crossings 
exhibited a much more complex pattern, at times apparentiv 
chaotic. 

On approximately thirty occasions the crossings were 
monitored at the high data rate (64 kbs). Of these, eleven crossings 
were suitable for analysis. This unique data set made it possible 
for the first time* to observe the high frequency structure of the 
magnetic fluctuations at the bow shock (Olson ct al, 1969). Power 
spectra for frequencies between 1 and 140 Hz were obtained at 
successive positions near the shock, showing how the special 
characteristics of the quiet interplanetary medium is gradually 
modified, first upstream in the presence of the shock precursor, 
then at various positions within the shock, and finally in the 
magnetosheath downstream from the shock. The average energy 
density in the region l<f<l40 Hz was found to be 4.9 x 10-^ 
4.3 X 10" , and 6.8 x erg/cm^ for the quiet interplanetary 
medium, the maximum shock noise, and the magnetosheath 
respectively. 


3.2 Low-Energy Plasma Experiments 


3.2.1. Mapping of the Plasmapause (B-15) 

The mapping of the plasmapause, which was started with OGO 
1 experiment A- 15 (see section 1.2.1 of the Overview), was 
continued with the similar B-15 experiment on OGO 3. Using 
data obtained during stabilized operation, Taylor et al^( 1968a) 
investigated the position of the plasmapause as a function of the i 
magnetic index Kp and found that the position of the plasmapause ! 
moved inward and outward from the earth in an inverse correlation 
with Kp, indicating significant expansion and contractions of the 
plasmapause. As the OGO 3 apogee moved gradually into the 
duskside and nightside magnetosphere during the initial stabilized 
period, a detailed in situ study of the duskside plasmapause was 
made possible for the first time (Taylor el al, 1970a). This study 
showed that the duskside bulge (Carpenter, 1966) was indeed a 
persistent feature of the plasmapause and that it was frequently 
characterized by sharply structured concentrations of hydrogen ions. 
This structured a ppearance lent further support to the plasma 

* The high daia rate could not be used on OGO 1 when the spacecraft was more 
than 10 Re away, because of the fast OGO 1 spin rate (5 rpm). The OGO 3 was , 
not subject to this restriction because the spin rate was much slower (0.5 rpm). | 


convection models of Nishida (1966) and Brice (1967), which 
predicted a region of plasma turbulence in the afternoon sector. 
The turbulent region corresponded to the interface between the 
maximum opposing flow* regimes of plasma, which either corolaled 
with the Earth or flowed outside the plasmapause in a non-corotating 
manner. It was also found (Kikutchi and Taylor, 1972) that the 
irregular structure in the bulge region (and at other locations in 
the nighttime plasmapause) correlated quite well with sround-based 
Pc 1 observations.* This correlation suggested thaf Pc 1 events 
were associated primarily with the plasmapause. 

3.2.2 Effects of Satellite Potential (B-13) 

Whipple et al (1974) showed theoretically that typical satellite 
potentials could have large effects upon the ion currents measured 
by an experiment such as an ion-mass spectrometer or an ion 
trap. The above theoretical considerations yielded calculated 
current-voltage curves in excellent agreement with the ion 
obtained near the plasmapause with experiment 
u- J Electron Trap, Whipple). The ion densities 

which Whipple el al (1974) inferred from their analysis were shown 
to be as much as one order of magnitude different from what would 
nave been inferred from previous analyses. 

3.2.3 Study of the 0 to 1000 eV Plasma (B-12) 

The low-energy magnetospheric plasma was also investigated 
by Sagalyn and Smiddy (1967), using the data from two 
omn^irectional spherical plasma probes (Experiment B-12, Sagalyn). 
The flux, energy distribution and concentration of ions and electrons 
were measured in the energy range 0-1 keV over the altitude region 
1.1 - 2() Re.. One interesting result of this investigation was the 
very rapid variation in the ion-electron densities which was observed, 
at geocentric distances ranging from 2 to 4 Re;, as the spacecraft 
went into and out of the shadow of the earth. The average energy 
of these low-energy particles was found to increase from about 0.2 
^ 1 ^ to 6 2 eV at 5 - 7 Re. The flux of particles in 

* j / * range was measured in the outer magnetosphere 

and found to decrease by a factor of 4 following solar flares. 

3.2.4 Study of the 40 to 2000 eV Plasma (B-3) 

Experiment B-3 (Bridge) on OGO 3 provided the first detailed 
mapping of the low-energy (40- to 2000-eV) electron distribution 
in the dayside magnetosphere. This study was a continuation of 
the plasma sheet mapping initiated with the corresponding A-3 
OGO 1 (see section 1.2.2). It was found (Vasyliunas, 
1968b) that low energy electrons, in the 40 to 2000 eV range, were 
pre^nt throughout most of the dayside magnetosphere. In contrast 
to the distribution of more energetic electrons (E>40 keV), which 
IS roughly symmetrical with respect to the noon-midnight meridian, 
the low-energy electron flux was observed to be much more intense 
in the dawn sector than in the dusk sector. 


3,2.5 Study of the 100 to 50,000 eV Plasma (B-8) 

. ^ remarkable wealth and diversity of information was obtained 
with experiment B-8 (Frank), the only OGO 3 experiment which 
previously carried on OGO 1. Better known as the 
LEPEDEA experiment (Low-Energy Proton and Electron 
Differential Energy Analyzer), experiment B-8 was designed 
specifically for studying the magnetospheric plasma within the energy 
range 100 eV to 50,000 eV. The energy range was subdivided 
into 13 energy intervals, and the sensitivity was about 100 times 
greater than the sensitivity of instruments previously used for this 
purpose. Excellent data were acquired during the initial 46 days 
of attitude-controlled operation, and these were used to provide a 
comprehensive survey of the low-energy proton and electron 
intensities in the evening-to-midnight quadrant of the magnetosphere 
for L values ranging from 3 to 15. 

The proton data (Frank and Owens, 1970) revealed the 
persistent presence of a partial ring current of protons, centered at 


Pc I events arc geomagnetic micropulsalions with periods ranging from 0.2 to 5 
seconds. 
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L = 6.5 during all magnetic conditions. Increased proton intensities 
and penetration to L values (of 3 or less) deep within the outer 
radiation zone were observed during geomagnetic storms. The 
above observations constituted the first in situ detection and survey 
of the extraterrestrial, ‘storm-time,* ring current protons. Frank’s 
conclusion that the elusive ring current had finally been detected 
was based upon: 1) excellent correlations between observed 

proton intensities and typical magnetic storm histories and 2) 
theoretical calculations showing that the total energy of the measured 
particles was adequate to account for the disturbance field (Frank 
1967b). 

The peak in the proton distribution at L= 6.5 under magnetic 
quiescence was identified as the ‘quiet-time’ ring current (Frank 
and Owens, 1970). It was subsequently shown by Sugiura (see 
section 3.1.2) that the ‘quiet-lime’ ring current must extend over a 
range of geocentric distances greater than that indicated by Frank. 
Thus Frank’s ‘quiet-time’ ring current must be only a part of the 
total equatorial current, responsible for ‘quiet-time’ geomagnetic 
perturbations at magnetospheric heights. It should be noted that 
Sugiura’s refinement of the ‘quiet-time’ ring current concept has 
had no adverse impact upon Frank’s ‘storm-lime’ ring current 
concept. Frank’s conclusions concerning the major ‘storm-time’ 
component continue to be widely accepted. 

The electron data also displayed a rich and varied behavior 
(Frank, 1967a). These data were used to investigate the 
earthward edge of the plasma sheet and its relationship to the 
plasmapause (Shield and Frank, 1970). The importance of the 
proton and of the electron data was further enhanced by the fact 
that high-resolution spectra of low-energy protons and electrons 
had— for the first time— been obtained simultaneously. These 
simultaneous observations permitted detailed investigations of the 
relationship between the plasma sheet, the ring current, the trapping 
boundary, and the plasmapause (Frank 1971). 

3 J Energetic Particle Measurements 

Some results from the OGO 3 energetic particle measurements 
have already been discussed in sections 1.3.1, 1,3.2, and 1.3.3. This 
was done whenever the OGO 3 experimenters had treated the data 
from their identical OGO 1 and OGO 3 experiments as one 
continuous data base. In such cases, the OGO 3 data were used 
mainly to extend the time or space coverage provided by OGO 1. 
Some of the results described under 3.3 are based upon joint OGO 
1 and OGO 3 data, but in these cases a two satellite operation 
was an essential aspect of the experimental procedure. 

3.3.1 Radiation Belts (B-9) 

The major contribution of experiment B-9 to our knowledge 
of the radiation belts has already been discussed under sections 

1.3.1 and 1.3.2. A result not previously mentioned was the insight 
into the nature of the outer zone variation which was gained by a 
close comparison of the electron fluxes measured with similar 
spectrometers on OGO 3 and ATS 1 (Pfitzer and Winckler, 1969). 
By comparing these two satellites at different places on a common 
drift shell, it was possible to measure the time delay of increases 
of electron flux, which could be identified as drifting eastward due 
to the gradient of the magnetospheric field and originating near 
local midnight during a magnetospheric substorm. The importance 
of the magnetospheric distortion which accelerated electrons as a 
source for the outer radiation belt was established. 

3.3.2 Solar X Rays and Total Radiation in Space (B-4, B-9) 

The knowledge of solar X rays was advanced significantly by 
experiment B-4 (Cline), which was the first to provide differential 
energy spectra in the range 80 keV to 1 MeV. (Experiment B-4 
provided measurements at 16 energy levels equally spread between 
80 keV and 1 MeV.) Investigations conducted with experiment 
B-4 during the solar flare of July 7, 1966, revealed a greater intensity 
in hard X rays than ever observed in a solar event previously, and 
indicated a non-thermal bremsstrahlung origin for the X rays (Cline 
et al, 1968). The investigation of solar X rays conducted with 
experiment B-9 (Winckler) was discussed under section 1.3.2. 


A study, which required simultaneous observations by the 
identical OGO 1 and OGO 3 ionization chambers (experiments 
A-9 and B-9), was conducted to determine whether or not solar 
protons with energies greater than 12 MeV have free access to the 
outer magnetosphere. The ‘screening’ effect of the magnetosphere 
was determined by comparing simultaneous measurements of the 
particle intensity inside the magnetosphere and near the outer 
magnetospheric boundaries. (Kane el al, 1968). It was found that 
magnetospheric screening was indeed observable and could at limes 
be complete for a duration of as much as 1 10 minutes in the tail 
of the magnetosphere. 

3.3.3 Cosmic-Ray Spectra and Fluxes (B-7) 

It is well known that the sun can produce large fluxes of 
cosmic-ray particles with energies less than 20 MeV per nucleon. 
These fluxes, which are easily observed during solar flares, arc 
much more difficult to measure during ‘quiet’ periods. The study 
of ‘quiet-time’ protons and alpha particles, in the energy range 2 
to 20 MeV/nucleon, was begun in 1964 al the University of Chicago 
using a cosmic-ray telescope on OGO 1 (see section 1.3.3). This 
study was continued during 1967 with an identical experiment (B-7) 
on OGO 3 (Fan et al, 1969). No significant changes were observed 
in spite of increased solar activity. These later results were not 
consistent with the assumed presence of a ‘quiet-time’ solar 
component, which would presumably be a function of the solar 
activity. 

3.3.4 Solar Flare Protons (B-1 and B-5) 

The proton event of July 7, 1966, was studied simultaneously 
by detectors on OGO 3 (Experiment B-1, Anderson), Imp 3. and 
Explorer 33, The measurements (Lin et al, 1968) revealed a narrow 
‘core,’ about 3 degrees wide for electrons >40 keV, surrounded by 
a symmetric ‘halo’ of less intense >40 keV electrons and 0.5- to 
20-McV proton fluxes. The core was connected magnetically back 
to the flare region. 

The same proton event was investigated by Konradi (1969) in 
the energy range 135 to 1650 keV using the data from experiment 
B-5. The results were similar to those of experiment B-l (above), 
i.e. the observations in the lower energy range also revealed a 
halo, trapped on field lines which connected back to the flare 
region. Two additional features of the protons were observed in 
Konradi’s study; namely, the isotropy of the incident flux in the 
magnetosheath and the tail, and a relative depression of proton 
intensity in the magnetosheaih. 

33.5 Search for Positrons ( B-4) 

Experiment B-4 (mentioned earlier under section 3.3.2) was 
used also to search for interplanetary positrons. The observed 
positron intensity in the range E>0.5 MeV was 2 decades higher 
than the maximum value expected from cosmic ray meson production 
(Cline and Hones, 1970). This indicated either that the low-energy 
end of the galactic cosmic-ray spectrum was more intense than 
commonly believed, or that the positron origin was different than 
assumed. 


3.4 Radio Physics Experiments 
3.4.1 VLF Investigations (B-17) 

Although the MR whistlers, the Nu whistlers, the banded 
chorus and the whistler ducts were first observed and clearly 
identified with the OGO 1 experiment A- 17, the detailed 
investigations of these VLF phenomena by Helliwel! and his 
associates were based upon both OGO 1 and OGO 3 data. 
Experiment B-17 (Helliwell) on OGO 3 was essentially the same 
as A- 17 except for one important difference. The antenna on B-17 
could be connected either as an electric sensor or as a magnetic 
sensor. The electric antenna was a new feature, which made it 
possible to observe on OGO 3 lower hybrid resonance noise bands. 
It was shown by Burlis (1973) that the LHR data could be used 
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to calculate electron densities near the plasmapause and that the 
^Iculated values agreed with the ion-mass spectrometer results 
Experiment B-I5) within a factor of 2. 

W As mentioned under Section 1.4.1, the first in situ evidence 
for the existence of VLF ducts was provided by the data from 
A- 17 on OGO 1. The OGO 3 data have provided similar, but 
much more elaborate, examples of in situ observations, thus making 
possible the most complete study of duct properties conducted up 
to that time (Angerami, 1970). Some of the major conclusions 
reached from this study are as follows: it was confirmed that 

whistler ducts are enhancements of ionization, the relative 
enhancements ranging from 6 to 20 percent over the background; 
it was concluded that the duct thicknesses in L space were about 
0,05 Re, and their width in longitude 4 to 8 times as much at the 
equator. The rising tones associated with these whistlers were 
interpreted as leakages from ducts that are beyond the satellite in 
L space. 

Abrupt changes of whistler occurrence and noise 
characteristics were observed during plasmapause crossings on both 
OGO I and OGO 3. The plasmapause positions detected on one 
OGO 1 crossing and on one OGO 3 crossing were compared with 
the corresponding data from Taylor’s ion mass spectrometers on 
OGO 1 and OGO 3, respectively; both comparisons yielded 
plasmapause positions which agreed within O.I Re in L value 
(Carpenter et al, 1969). 


3.4.2 Radio .\stronomy (B-18) 

The objective of experiment B-18 was to measure the dynamic 
radio spectrum of solar radio-noise bursts in the 2- to 4-MHz 
range. The planned observations included frequency drift rates, 
frequency bandwidth, and duration of bursts. The investigation 
program conducted with experiment B-18 followed very closely the 
stated objectives, and it led to the first large sample of high 
time-resolution information on low-frequency solar bursts (Haddock 
and Graedel. 1970). During the period June 7, 1966 to September 
30, 1967, 218 type III* bursts were delected in the 2 to 4 MHz 
band. The type V continuum radiation following type 111 was 
seen in only 4 cases, and other types of bursts (I. II. and IV) werej 
^ot seen at all. Approximately 70 percent of the observed type ' 
bursts were found to be associated with flares (Graedel, 

It is of interest to note that type III solar noise bursts were 
also observed below 100 kHz on OGO 3 (Dunckcl ct al, 1972). 
These bursts tend to follow type III bursts observed at 2-4 MHz 
by about 10 minutes. Observed drift rates and decay times 
correspond roughly to those extrapolated from higher frequency 
measurements. 


3.5 Optical Experiments 


3.5.1 Geocoronal Lyman Alpha (B-19) 

Experiment B-19 (Mange) yielded the first profiles of the 
; Lyman-alpha intensity as a function of geocentric distance 

(Mange and Meier, 1970). The data were acquired during the 
first six weeks of OGO 3 operation, while attitude control was 
maintained. A total of eleven profiles was obtained for altitudes 
ranging from 5 to 19 earth radii. The variation of intensity with 
distance implied a hydrogen density at 50,000 km of about 20 
atoms/cc for the summer 1966 epoch in the antisolar hemisphere. 
An extraterrestrial background of about 750 rayleighs was observed . 
at apogee. The data suggested that regions near the galactic plane 
‘ were brighter by about 150 rayleighs. The background intensity 
I seemed to correlate with solar activity, suggesting that a portion , 

! of the background was solar-related. ; ■ 


The classification of solar bursts is based upon their frcquency-vs-time characteristics. 
The type 111 burst is characterized by a short duration (about 10 seconds) and by 
a rapid drift from high to low frequencies. 


3.5.2 Sky Brightness at Visible Wavelengths ( B-20) 

Some useful data concerning the optical environment were 
obtained by the Gegenschein experiment (B-20, Wolff) during the 
initial stabilized OGO 3 operation (Wolff, 1967). An upper limit 
to the brightness of the daytime sky near a large unmanned satellite 
was obtained and found to be about 30 times less than the 
darkest daytime sky brightness previously reported by astronauts. 
The Gegenschein experiment, however, was unable to monitor the 
brightness of the antisolar region of the sky (its primary objective), 
because of light scattered by a very long radio antenna. The 
maximum value of the sky brightness was actually inferred from 
an investigation of this scattering effect, as the angle between the 
antenna and the optical axis varied during the OGO 3 orbit. 

3.6 Interplanetary Dust Particles (B- 16) 

The data from experiment B-I6 (Bohn) on OGO 3 represented 
the first measurements of dust particles in cislunar space since 
Pioneer I (1958). Data were obtained for 1505 hours and at 
altitudes primarily between 50,000 and 1 10,000 km. The flux derived 
from these observations was: = 2 x I0“3 events m-2s“»(2;r ster)*> 

for particles greater than 2.0 x 10*1^ gram (Alexander et al, 1973). 

More recent measurements, however, have raised doubts 
concerning the validity of the data from experiment B-16. Berg 
and Grun (1973) have shown that microphone data (such as those 
of experiment B-16) can be severely contaminated by cosmic rays. 

3.7 The Storm of January 13 - 14, 1967 (B^IO) 

Major distortions of the Earth’s magnetosphere were observed 
during the geomagnetic storm of January 13-14, 1967. Although 
the OGO 3 study of this storm could have been discussed under 
section 3.1, various aspects of this study justify a departure from 
a strictly discipline-oriented presentation. The event was apparently 
the strongest storm ever encountered in space up to that time, 
and it led to the greatest compression of the magnetosphere ever 
recorded on the sunward side. The locations and instrumentation 
on five spacecraft (Imp-D, Vela 3A, Vela 3B, ATS 1, and OGO 
3) during the storm permitted an unusually complete and large-scale 
measurement of this event. 

The shock front from the sun was first detected (1150 UT 
January 13) by IMP-D at a range of 66 Re and at an angle of 23 
deg (forward) with the Sun-Earth line. The IMP-D observations 
yielded the average velocity of the shock front and its deceleration 
by the preceding slower moving solar plasma (Cummings and 
Coleman 1968). At 1204 UT the shock front encountered Vela 3 A 
at 19 Re and at 55 deg from the Sun-Earth line (Bame et al, 
1968). Shortly afterwards the shock was seen at Vela 3B on the 
opposite side of the earth (20 Re and -54 deg). Twelve hours 
later, the ATS 1 satellite at 6.6 Re had moved to the sunward 
side of the Earth, and it crossed the magnetopause at 0007 on 
January 14, showing that the magnetopause had penetrated 
substantially below 6.6 Re (Opp, 1968 and references quoted 
therein). 

At 0055 on January 14, OGO 3 encountered the bow shock 
abnormally close to the earth, which confirmed the ATS 1 
observations. At 1900 January 14, OGO 3 crossed the bow shock 
at a point as far out as it had ever been measured, showing that 
the magnetosphere had reacted to the storm-induced compression 
by rebounding to abnormally large dimensions. (Russell et al, 
1968). The post storm inflation was confirmed by VELA 3A and 
3B, when they crossed the magnetopause on January 14 at 1100 
UT and 1900 UT, respectively (Bame et al, 1968). 

Other examples of space research based upon data from OGO 
3 and from one or more additional spacecraft have been given 
earlier under the appropriate disciplines. The study of the January 
13-14, 1967 storm has been singled out, however, as representing 
perhaps the best example of OGO 3 participation in a multi-satellite 
study requiring observations from many points in space and lime. 

4. OGO 4 Results 

By maintaining 3-axis stabilization for nearly 18 months, the 
OGO 4 spacecraft far exceeded the performance of its 
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predecessors (the longest previous stabilized operation was 45 days 
with OGO 3), and many POGO experimenters were able for the 
first time to make measurements on an extended time scale Except 
for an oscillation problem caused by the 18 3 m ’ (60 ft) 
radio-astronomy antenna (Experiment D-Oi), which required 
extensive manual controls from the ground during the entire 
stabilized period, the OGO 4 spacecraft would have been the first 
“nearly perfect” spacecraft of the OGO program. The oscillation 
problem was solved on the next OGO simply by reducing the 
antenna length to 9.1 m (30 ft), and the completely normal spacecraft 
envisioned by the designers at the beginning of the program was 
finally achieved with OGO 5. 

About 15 of the 20 OGO 4 experiments can be considered 
completely successful since each of these 15 experiments led to at 
least one major journal publication. For about half of the successful 
experiments the number of significant publications is five or greater. 
The five experiments which cannot be considered “completely 
successful include: D-20 (Hinterreger) which failed two weeks 

after launch before it could yield any useful data; D-17 (Newton) 
which developed a large background ion current preventing the 
measurement of atmospheric densities at OGO altitudes; D-18 
(Nilsson) which experienced a severe degradation due to a high 
level of noise in the data; D-01 (Haddock) which was also partially 
disabled by high noise levels in the data; and D-15 (Jones) which 
yielded data in a commutated format too complex for analysis. 
Most of the above unsuccessful experiments had not been previously 
performed in a satellite (except in the very unsatisfactory OGO 2 
mission). These new and untried experiments were nevertheless 
included in OGO missions because a few “high risk” experiments 
could be included in the very large OGO payloads (see last paragraph 
of section 2 under III. A). 

The OGO 4 results are presented by major scientific 
disciplines, following the order used previously for OGO 1, OGO 
2, and OGO 3. . 


4.1 Magnetic Field Experiments 


two spherical harmonic components of the field) continues to col- 
lapse although the total field (which includes the higher order 
harmonics) remains approximately constant (Cain, 1971 and Cain, 

1968). 

4.1.3 Crustal Anomalies (C-06, D-06, F-21) 

Magnetic materials in the Earth’s crust (i.e.^down to a ✓ 
maximum depth of 20 km) produce magnetic anomalies, which ^ 
can be quite strong near the Earth’s surface. These effects, however, 
weaken rapidly with altitude, and at satellite altitudes of 250 to 
500 km, the effects are comparable to the time variations of external 
sources. It had therefore been assumed that crustal anomalies 
would be undetectable from satellite altitudes. The data from 
Cosmos 49 (launched October 24, 1964 in a very low 250-400 km 
orbit) gave the first indications that these crustal anomalies might 
be detectable. A subsequent statistical analysis of the low- 
altitude, minimal-gcomagnetic-activity data from OGO 2(C-06), 

OGO 4(D-06) and OGO 6(F-2l) showed conclusively that crustal 
anomalies could indeed be detected. (Regan et al, 1973) 

4.1.4 Studies of the Equatorial Electrojet (D-06, F-21) 

The term “equatorial electrojet” refers to an ionospheric 
current assumed responsible for the very large values of the solar 
quiet (Sq) daily magnetic variation (i(F) observed near the magnetic 
dip equator. A very comprehensive investigation of this phenomenon 
was conducted using data from experiment D-06 on OGO 4 and 
from experiment F-21 on OGO 6, which jointly provided over 
2000 mid-day traversals over the electrojet during the interval 1967 
to 1970. The electrojet was typically characterized by a sharp 
negative V- Signature in the AF data, centered within 0.5 deg of 
the dip equator. Numerous departures from the basic V-pattern 
were also noted, particularly, but not always, during geomagnetic 
disturbances (Cain and Sweeney, 1972). 


4.1.1 World Magnetic Survey ( D-06) 


4.1.5 Detection of Field-.Aligned Current (D-05, D-lt) 


One of the major objectives of the OGO 4 mission was to 
continue, extend, and reHne the World Magnetic Survey which 
nf OGO 2. The magnetic field experiment 

D-06 (Cain) on OGO 4 obtained over 500 days of data, which 
were equivalent to about 50 pole-to-pole magnetic surveys. When 
the processing of the OGO 4 data for the period July 1967 to 
December 1967 was completed, the resulting measurements were 
combined with the OGO 2 data for the period October 1965 to 
September 1967 to produce the POGO (10/68)* geomagnetic field 
model (Cain and Langel, 1968), The same OGO 2 and OGO 4 
data were used with data from other sources to derive the 
International Geomagnetic Reference Field (Cain and Cain, 1971). 
By adding the OGO 4 measurements for the period January 1968 
/o POGO (10/68) data base, an improved POGO 

(8/69) model was derived (Cain and Sweeney, 1970), These 
measurements showed that accurate vector maps of the Earth’s 
field could be derived using only total field data.** The POGO 
geomagnetic field models have been used extensively as supporting 
data for other satellite experiments. 

4.1.2 Secular Field Variations (C-06) 

Because of the extent and quality of the data, the 
magnetometer data analysis was extended well beyond the basic 
objectives of the World Magnetic Survey. Thus the data were 
used to study the secular changes in the geomagnetic Eeld. It was 
found that the Earth’s main dipole (as represented by the first 


One particularly interesting result obtained with the OGO 4 
search coil inagnctometer (Experiment D-05, Smith) was the 
detection at high latitudes of magnetic fluctuations which seemed 
to be produced by field-aligned currents. To test this interpretation 
the measured magnetic field disturbances were compared with 
simultaneous observations of low-energy precipitated electron fluxes 
measured with the OGO 4 auroral particles detector (Experiment 
D-11, Hoffman). Definite correlations were found by Berko et al 
(1975) during many nighttime satellite passes between the magnetic 
fluctuations and the electron fluxes (with energies greater than 1 
keV) measured by experiment D-11. The absence of correlations 
for daytime observations suggested that the daytime magnetic 
fluctuations were due to current flu.xes with energy less than I 


4.2 Low-Energy Plasma Experiments 

4.2.1 Global Sampling of ion Composition (D-16, F-05) 

The data from experiment D-16 (Taylor) on OGO 4 and 
experiment F-05 (Taylor) on OGO 6 represent the most 
comprehensive set of ion composition data acquired prior to 1974 
in the 400- to 1 100-km altitude range. A statistical study of this 
extensive data base was undertaken to determine the average global 
characteristics of the principal ionic species (Taylor, 1973). The 
results of this continuing study will provide a major ion composition 
input to the current international effort for the development of an 
empirical ionospheric model between the altitudes of 100 and 1000 
km. 


The parenthetical notation (10/68) refers to the date when the model was! 
completed. { 

** Typical accuracies at POGO altitudes for the X, Y and Z field components werej 
20, 40 and 50 gammas respectively. 1 


4.2.2 The High-Latitude Light-Ion Trough (D-16, F-05) 

It was discovered with OGp 2 (see section 2.2.2) that light 
ions such as H-i- and He+ exhibit a sharp drop in density at 60 
deg invariant latitude, i.e. at the high-latitude boundary of the 
plasmasphere. This drop or “trough” was much less pronounced 
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predecessors (the longest previous stabilized operation was 45 days 
with OGO 3), and many POGO experimenters were able for the 
first time to rnake measurements on an extended time scale. Except 
for an oscillation problem caused by the 18.3 m (60 ft) 
radio-astronomy antenna (Experiment D-01), which required 
extensive manual controls from the ground during the entire 
stabilized period, the OGO 4 spacecraft would have been the first 
“nearly perfect” spacecraft of the OGO program. The oscillation 
problem was solved on the next OGO simply by reducing the 
antenna length to 9.1 m (30 ft), and the completely normal spacecraft 
envisioned by the designers at the beginning of the program was 
finally achieved with OGO 5. 

About 15 of the 20 OGO 4 experiments can be considered 
completely successful since each of these 15 experiments led to at 
least one major journal publication. For about half of the successful 
experiments the number of significant publications is five or greater. 
The five experiments which cannot be considered “completely 
successful” include: D-20 (Hinterreger) which failed two weeks 

after launch before it could yield any useful data; D-17 (Newton) 
which developed a large background ion current preventing the 
measurement of atmospheric densities at OGO altitudes; D-18 
(Nilsson) which experienced a severe degradation due to a high 
level of noise in the data; D-01 (Haddock) which was also partially 
disabled by high noise levels in the data; and D-15 (Jones) which 
yielded data in a commutated format too complex for analysis. 
Most of the above unsuccessful experiments had not been previously 
performed in a satellite (except in the very unsatisfactory OGO 2 
mission). These new and untried experiments were nevertheless 
included in OGO missions because a few “high risk” experiments 
could be included in the very large OGO payloads (see last paragraph 
of section 2 under HI. A). 

The OGO 4 results are presented by major scientific 
disciplines, following the order used previously for OGO I, OGO 
2, and OGO 3. 


4.1 Magnetic Field Experiments 

4.1.1 World Magnetic Survey (D-06) 

One of the major objectives of the OGO 4 mission was to 
continue, extend, and refine the World Magnetic Survey which 
had been initiated with OGO 2. The magnetic field experiment 
D-06 (Cain) on OGO 4 obtained over 500 days of data, which 
were equivalent to about 50 polc-to-pole magnetic surveys. When 
the processing of the OGO 4 data for the period July 1967 to 
December 1967 was completed, the resulting measurements were 
combined with the OGO 2 data for the period October 1965 to 
September 1967 to produce the POGO (10/68)* geomagnetic field 
model (Cain and Ungel, 1968). The same OGO 2 and OGO 4 
data were used with data from other sources to derive the 
International Geomagnetic Reference Field (Cain and Cain, 1971). 
By adding the OGO 4 measurements for the period January 1968 
to May 1968 to the POGO (10/68) data base, an improved POGO 
(8/69) model was derived (Cain and Sweeney, 1970). These 
measurements showed that accurate vector maps of the Earth’s 
field could be derived using only total field data.** The POGO 
geomagnetic field models have been used extensively as supporting 
data for other satellite experiments. 

4.1.2 Secular Field Variations ( C-06) 

Because of the extent and quality of the data, the 
magnetometer data analysis was extended well beyond the basic 
objectives of the World Magnetic Survey. Thus the data were 
used to study the secular changes in the geomagnetic field. It was 
found that the Earth’s main dipole (as represented by the first 


two spherical harmonic components of the field) continues to col- 
lapse although the total field (which includes the higher order 
harmonics) remains approximately constant (Cain, 1971 and Cain, 

1968). ^ 

4.1.3 Crustal .Anomalies (C-06, D-06, F-21) yj 

Magnetic materials in the Earth’s crilst (i.c., dow.n to a i A 
maximum depth of 20 km) produce magnetic anomahtTs, which 
can be quite strong near the Earth’s surface. The^se effects, however, 
weaken rapidly with altitude, and at satellite altitudes of 250 to 
500 km, the effects are comparable to the time variations of external 
sources. It had therefore been assumed that crustal anomalies 
would be undetectable from satellite altitudes. The data from 
Cosmos 49 (launched October 24, 1964 in a very low 250-400 km 
orbit) gave the first indications that these crustal anomalies might 
be detectable. A subsequent statistical analysis of the low- 
altitude, minimal-geomagnetic-activity data from OGO 2(C-06), 

OGO 4(D-06) and OGO 6(F-2I) showed conclusivelv that crustal 
anomalies could indeed be detected. (Regan el al, 1973) 

4.1.4 Studies of the Equatorial Electrojet (D-06, F-21) 

The term “equatorial electrojet” refers to an ionospheric 
current assumed responsible for the very large values of the solar 
quiet (Sq) daily magnetic variation (AF) observed near the magnetic 
dip equator. A very comprehensive investigation of this phenomenon 
was conducted using data from experiment D-06 on OGO 4 and 
from experiment F-21 on OGO 6, which jointly provided over 
2000 mid-day traversals over the electrojet during the interval 1967 
to 1970. The electrojet was typically characterized by a sharp 
negative V- Signature in the AF data, centered within 0.5 deg of 
the dip equator. Numerous departures from the basic V-pattern i 

were also noted, particularly, but not always, during geomagnetic 
disturbances (Cain and Sweeney, 1972). ^ 

4.1.5 Detection of Field-Aligned Current (D-05, D-11) | 

One particularly interesting result obtained with the OGO 4 • 

search coil magnetometer (Experiment D-05, Smith) was the 
detection at high latitudes of magnetic fluctuations which seemed > 

to be produced by field-aligned currents. To test this interpretation 
the measured magnetic field disturbances were compared with 
simultaneous observations of low-energy precipitated electron fluxes 
measured with the OGO 4 auroral particles detector (Experiment 
D-ll, Hoffman). Definite correlations were found by Berko et al 
(1975) during many nighttime satellite passes between the magnetic 
fluctuations and the electron fluxes (with energies greater than 1 
keV) measured by experiment D-ll. The absence of correlations 
for daytime observations suggested that the daytime magnetic 
fluctuations were due to current fluxes with energy less than 1 


4.2 Low-Energy Plasma Experiments 

4.2.1 Global Sampling of Ion Composition (D-16, F-05) 

The data from experiment D-16 (Taylor) on OGO 4 and 
experiment F-05 (Taylor) on OGO 6 represent the most 
comprehensive set of ion composition data acquired prior to 1974 
in the 400- to 1 100-km altitude range. A statistical study of this 
extensive data base was undertaken to determine the average global 
characteristics of the principal ionic species (Taylor, 1973). The 
results of this continuing study will provide a major ion composition 
input to the current international effort for the development of an 
empirical ionospheric model between the altitudes of 100 and 1000 
km. 


The parenthetical notation (10/68) refers to the date when the model was 
completed. 


Typical accuracies at POGO altitudes for the X, Y and Z field components wercl 
20, 40 and 50 gammas respectively. ) 


4.2.2 The High- Latitude Light-Ion Trough (D-16, F-05) 

It was discovered with OGO 2 (see section 2.2.2) that light 
ions such as H+ and He+ exhibit a sharp drop in density al 60 
deg invariant latitude, i.c., at the high-latitude boundary of the 
plasmasphere. This drop or “trough” was much less pronounced 
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for the heavy ions (0-.N+). Although the OGO 2 discovery 
v-as based upon only 10 days of dawn-dusk observations, it was a 
first step in clearing a puzzling observation resulting from the 
Alouette I electron density data. The Alouette 1 data exhibited a 
well-defined trough in electron density at 60 deg invariant on the 
nightside of the earth, but this trough was not seen on the dayside 
(Muldrew, 1965). 

A much more comprehensive study of high-latitude trough 
occurrence for light and heavy ions was conducted by Taylor and 
Walsh (1972) using data from OGO 4 (Experiment D-16) and from 
OGO 6 (Experiment F-05). It was found that the trough was 
present at all local times for light ions, but only at night for the 
heavy ions. Thus in the daytime when O-i-is typically the dominant 
ion, the total ion density (and hence the electron density) does not 
exhibit a trough. The OGO results therefore showed that the 
plasmapause is primarily a light-ion boundary. 


4.2.3 Plasmapause Structure (D>16) 

Under quiet magnetic conditions, the j plasmapause; is typically 
characterized by a sharp and smooth drop in proton density. 
Under disturbed conditions, the plasmapause is often poorly defined 
due to large and irregular variations in the proton density. These 
structured variations were investigated by Taylor etal (1971) using 
OGO 4 data (Experiment D-16) obtained at high latitude during 
five consecutive satellite orbits following the peak of the magnetic 
storm on September 21, 1967. The observations were interpreted 
as evidence of a plasmatail (or elongation of the plasmasphere) 
which tends to corotate with the Earth. The general features of 
the plasmapause structure were found consistent with the dynamic 
plasmapause model developed theoretically by Grebowsky (1971). 


4.2.4 The Equatorial Helium-Ion Trough (D-19, D-16) 


The data from experiment D-19 (Chandra) and from experiment I 
D-16 (Taylor) both revealed the presence of a pronounced nighttime 
depletion of helium ions at the equator in the altitude range of 
700 to 900 km (Chandra et al. 1970; Taylor et al, 1970b). It was 
concluded very recently by Chandra (1975) that the nighttime He+ 
trough at 700 - 900 km was produced by the same basic mechanism 
which produces the well-known daytime ionospheric equatorial 
anomaly* at lower altitudes. 


4.2.5 .Measurements of Ionospheric Temperatures (D-19) 


Using data from experiment D-19, Chandra 'Cti^‘ (1970) 
investigated the latitudinal variation of electron temperature for 1 
both nighttime and daytime conditions, and the latitudinal variation ! 
of ion temperature for nighttime only.** The daytime electron | 

* The equatorial anomaly refen to the fact that a graph of noon values of electron ] ! 

density at fixed height versus latitude exhibits a trough centered at the magnetic ( ‘ 

dip equator wiih peaks 15 to 20 deg north and south. This behavior was considered 
anomalous when first discovered because simple theoretical considerations had 
predicted a single low-latitude peak at the subsolar point with densities decreasing I 
monoton ically north and south towards the poles. j 

** A highly negative (-2 to -7 volts) spacecraft potential in the daytime on OGO 4 
interfered with the daytime ion temperature measurements. This negative potential 
also interfered with the daytime ion composition measurements of experiment 
D-16. 


temperatures were typically 2000 deg K at the equator and 3000 
deg K at high latitudes. The nighttime ion temperatures were 
found to be about 1500 deg K and relatively independent of 
latitude. 

It should be mentioned at this point that some disagreements 
have existed in the past among the results obtained by the various 
plasma temperature measuring techniques (Benson, 1973). Many 
comparisons have been made to evaluate the true extent of the 
disagreempts and hopefully to help resolve the differences. Such 
a comparison was made at night between the ion temperatures 
rneasured by experiment D-19 and the ion temperatures measured 
simultaneously by the Jicamarca Incoherent Scatter Radar. It was 
found by McClure and Troy (1971) that the OGO 4 
measurements yielded values greater by a factor of 1.4. Recent 
investigations show that these discrepancies could be explained by 
a two-temperature plasma (Benson and Hoegy, 1973; Benson, 


4.2.6 Ionospheric Phenomena Associated with .Vlidlatitude Red Arcs 
(D-19) 

Data from the OGO 4 retarding potential analyzer (experiment 
D-19) and from a similar experiment on Explorer 31, were used 
by Chandra et al (1971) to investigate the relative merits of three 
competing theories for the production of midlatitude (subauroral) 
red arcs. This investigation produced the first experimental evidence 
for accepting the thermal conduction mechanism proposed by Cole 
(1965) and for rejecting the dc electric field theory and the 
low-energy electron precipitating flux theory. 

4.2.7 Field-Aligned 2.3 keV Electron Precipitation (D-11) 

The OGO 4 Auroral Particle experiment (D-ll, Hoffman) was . 
the first experiment capable of measuring unambiguously the pitch 
angle distribution of electrons at a given energy level in the auroral 
regions.* This experiment provided a remarkable set of data which 
led to 13 publications in refereed journals. One of the major 
accomplishments was the discovery of field-aligned electrons 
(Hoffman and Evans, 1968), which led to the conclusion that the 
electron acceleration mechanism was due to electric fields parallel 
to the magnetic field.** A synoptic study of these field-aligned 
electrons was conducted by Berko (1973) to determine their spatial 
distributions and spectral characteristics, and by Berko and Hoffman 
(1974) to investigate their altitude and seasonal variations. 

4.2.8 Identification of Particles Associated with Auroras (D-ll) 

Hoffman (1970) showed that the relatively steady, diffuse, 
subvisual aurora known as the mantle aurora was associated with 
electron fluxes having their peak energy at several keV, At slightly 
higher latitudes, within the auroral oval, Hoffman and Berko (1971) 
found that the dominant flux was at 0.7 keV which was the lowest 
energy level monitored by experiment D-ll. They showed that 
these very low-energy fluxes were the cause of the high-altitude 
red auroral forms which define the auroral oval on the dayside. 
A more extensive investigation of electron fluxes measured by this 
experiment and of their relationship to the auroral oval was 
conducted by Gustafsson (1973). 


* In the auroral zone the magnetic field is nearly vertical, i.e., aligned with the 1 
vertical Z axis of the stabilized spacecraft. The D-ll detectors therefore measured 
pitch angles which were essentially the same as their respective spacecraft angles. [ 

** The existence of these electric fields was not consistent with the conductivity concepts 1 
of the early sixties. The electric fields, however, could be explained by the newly ■ 
developed theories of anomalous plasma resistivity. j 
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for the heavy ions (O-^.N-r). Although the OGO 2 discovery 
was based upon only 10 days of dawn-dusk observations, it was a 
first step in clearing a puzzling observation resulting from the 
Alouette 1 electron density data. The Alouette I data exhibited a 
well-defined trough in electron density at 60 deg invariant on the 
nightside of the earth, but this trough was not seen on the davside 
(Muldrew, 1965). 

A much more comprehensive study of high-latitude trough 
occurrence for light and heavy ions was conducted by Taylor and 
Walsh (1972) using data from OGO 4 (Experiment D-16) and from 
OGO 6 (Experiment F-05). It was found that the trough was 
present at all local times for light ions, but only at night for the 
heavy ions. Thus in the daytime when 0+ is typically the dominant 
ion, the total ion density (and hence the electron density) does not 
exhibit a trough. The OGO results therefore showed that the 
plasmapause is primarily a light-ion boundary. 


4.2.3 Plasmapause Structure (D-16) 

Under quiet magnetic conditions, the , plasmapausei is typically * 
characterized by a sharp and smooth drop in proton density. 
Under disturbed conditions, the plasmapause is often poorly defined ! 
due to large and irregular variations in the proton density. These 
structured variations were investigated by Tavlo r et /:i97n using | 
OGO 4 data (Experiment D-16) obtained at high latitude during j 
five consecutive satellite orbits following the peak of the magnetic | 
storm on September 21, 1967. The observations were interpreted | 
as evidence of a plasmatail (or elongation of the plasmasphere) i 
which tends to co rotate with the Earth. The general features of ! 
the plasmapause structure were found consistent with the dynamic 
plasmapause model developed theoretically by Grebowsky (1971). 


4.2.4 The Equatorial Helium-Ion Trough (D-19, D-16) 


The data from experiment D-19 (Chandra) and from experiment 
D-16 (Taylor) both revealed the presence of a pronounced nighttime 
depletion of helium ions at the equator in the altitude range of 
700 to 900 km (Chandra et al, 1970; Taylor et al, 1970b). It was 
concluded very recently by Chandra (1975) that the nighttime He-t- 
trough at 700 - 900 km was produced by the same basic mechanism 
which produces the well-known daytime ionospheric equatorial 
anomaly* at lower altitudes. 


4.2.5 .Measurements of Ionospheric Temperatures (D-19) 

Using data from experiment D-19. phandra etal.. (1970) i 
investigated the latitudinal variation of electron temperature for 
both nighttime and daytime conditions, and the latitudinal variation 
of ion temperature for nighttime only.** The daytime electron 


* The equatorial anomaly refers to the fact that a graph of noon values of electron 
density at fixed height versus latitude exhibits a trough centered at the magnetic 
dip equator with peaks 15 to 20 deg north and south. This behavior was considered 
anomalous when first discovered because simple theoretical considerations had 
predicted a single low-latitude peak at the subsolar point with densities decreasing 
monotonically north and south towards the poles. j 

** A highly negative (-2 to -7 volts) spacecraft potential in the daytime on OGO 4 
interfered with the daytime ion temperature measurements. This negative potential 
also interfered with the daytime ion composition measurements of experiment 
D-16. 


temperatures were typically 2000 deg K at the equator and 3000 
deg K at high latitudes. The nighttime ion temperatures were 
found to be about 1500 deg K and relatively independent of 
latitude. 

It should be mentioned at this point that some disagreements 
have existed in the past among the results obtained by the various 
plasma temperature measuring techniques (Benson, 1973). Many 
comparisons have been made to evaluate the true extent of the 
disagreements and hopefully to help resolve the differences. Such 
a comparison was made al night between the ion temperatures 
measured by experiment D-19 and the ion temperatures measured 
simultaneously by the Jicamarca Incoherent Scatter Radar. It was 
found by McClure and Troy (1971) that the OGO 4 
measurements yielded values greater by a factor of 1.4. Recent 
investigations show that these discrepancies could be explained by 
a two-temperature plasma (Benson and Hoegy, 1973; Benson, 


4.2.6 Ionospheric Phenomena .Associated with Midlatitude Red Arcs 
(D-19) 

Data from the OGO 4 retarding potential analyzer (experiment 
D-19) and from a similar experiment on Explorer 31, were used 
by Chandra et al (1971) to investigate the relative merits of three 
competing theories for the production of midlatitude (subauroral) 
red arcs. This investigation produced the first experimental evidence 
for accepting the thermal conduction mechanism proposed by Cole 
(1965) and for rejecting the dc electric field theory and the 
low-energy electron precipitating flux theory. 

4.2.7 Field-Aligned 2.3 keV Electron Precipitation ( D- 1 1 ) 

The OGO 4 Auroral Particle experiment (D-li, Hoffman) was 
the first experiment capable of measuring unambiguously the pitch 
angle distribution of electrons at a given energy level in the auroral 
regions.* This experiment provided a remarkable set of data which 
led to 13 publications in refereed journals. One of the major 
accomplishments was the discovery of field-aligned electrons 
(Hoffman and Evans, 1968), which led to the conclusion that the 
electron acceleration mechanism was due to electric fields parallel 
j to the magnetic field.** A synoptic study of these field-aligned 
I electrons was conducted by Berko (1973) to determine their spatial 
I distributions and spectral characteristics, and by Berko and Hoffman 
(1974) to investigate their altitude and seasonal variations. 

4.2.8 Identification of Particles .Associated with Auroras (D-H) 

Hoffman (1970) showed that the relatively steady, diffuse, 
subvisual aurora known as the mantle aurora was associated with 
electron fluxes having their peak energy at several keV. At slightly 
higher latitudes, within the auroral oval, Hoffman and Berko (1971) 
found that the dominant flux was at 0.7 keV which was the lowest 
energy level monitored by experiment D-11. They showed that 
these very low-energy fluxes were the cause of the high-altitude 
red auroral forms which define the auroral oval on the dayside. 
A more extensive investigation of electron fluxes measured by this 
experiment and of their relationship to the auroral oval was 
conducted by Gustafsson (1973). 


In the auroral zone the magnetic field U nearly vertical, i.e. .aligned with the i 
vertical 2 axis of the subilized spacecraft. The D-U detectors therefore measured 
pilch angles which were essentially the same as their respective spacecraft angles. | 

I ** The existence of these electric fields was not consistent with the conductivity concepts 
I of the early sixties. The electric fields, however, could be explained by the newly 

I developed theories of anomalous plasma resistivity. 
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for the heavy ions (O+.N-}-). Although the OGO 2 discovery 
was based upon only 10 days of dawn-dusk observations, it was a 
first step in clearing a puzzling observation resulting from the 
Alouette 1 electron density data. The Alouette 1 data exhibited a 
well-defined trough in electron density at 60 deg invariant on the 
nightside of the earth, but this trouch was not seen on the dayside 
(Muldrew, 1965). 

A much more comprehensive study of high-latitude trough 
occurrence for light and heavy ions was conducted by Taylor and 
Walsh (1972) using data from OGO 4 (Experiment D-I6) and from 
OGO 6 (Experiment F-05). It was found that the trough was 
present at all local times for light ions, but only at night for the 
heavy ions. Thus in the daytime when O + is typically the dominant 
ion, the total ion density (and hence the electron density) does not 
exhibit a trough. The OGO results therefore showed that the 
plasmapause is primarily a light-ion boundary. 


temperatures were typically 2000 deg K at the equator and 3000 
deg K at high latitudes. The nighttime ion temperatures were 
found to be about 1500 deg K and relatively independent of 
latitude. 

It should be mentioned at this point that some disagreements 
have existed in the past among the results obtained by the various 
plasma temperature measuring techniques (Benson, 1973). Many 
comparisons have been made to evaluate the true extent of the 
disagreements and hopefully to help resolve the differences. Such 
a comparison was made at night between the ion temperatures 
measured by experiment D-19 and the ion temperatures measured 
simultaneously by the Jicamarca Incoherent Scatter Radar. It was 
found by McClure and Troy (1971) that the OGO 4 
measurements yielded values greater by a factor of 1.4. Recent 
investigations show that these discrepancies could be explained by 
a two-temperature plasma (Benson and Hoegy, 1973; Benson, 
1973) 


4.2.3 Plasmapause Structure (D-16) 

Under quiet magnetic conditions, the plasmapausei is typically 
characterized by a sharp and smooth drop in proton density. 
Under disturbed conditions, the plasmapause is often poorly defined 
due to large and irregular variations in the proton density. These 
structured variations were investigated by Taylor el alj(1971) using 
OGO 4 data (Experiment D-16) obtained at high lantude during 
five consecutive satellite orbits following the peak of the magnetic 
storm on September 21, 1967. The observations were interpreted 
as evidence of a plasmatail (or elongation of the plasmasphere) 
which tends to co rotate with the Earth. The general features of 
the plasmapause structure were found consistent with the dynamic 
plasmapause model developed theoretically by Grebowsky (1971). 


4.2.4 The Equatorial HeUum-Ioii Trough (D-19^ D-16) 


The data from experiment D-19 (Chandra) and from experiment 
D-16 (Taylor) both revealed the presence of a pronounced nighttime 
depletion of helium tons at the equator in the altitude range of 
700 to 900 km (Chandra ct al, 1970; Taylor et al. 1970b). It was 
concluded very recently by Chandra (1975) that the nighttime He-f- 
trough at 700 - 900 km was produced by the same basic mechanism 
which produces the well-known daytime ionospheric equatorial 
anomaly* at lower attitudes. 


4.2.5 Measurements of Ionospheric Temperatures (D-19) 

1 

Using data from experiment D-19, Chandra et alj(1970) | 

investigated the latitudinal variation of electron temperature for 
both nighttime and daytime conditions, and the latitudinal variation 
of ion temperature for nighttime only.** The daytime electron i 


* The equatorial anomaly refers to the fact that a graph of noon values of electron 
density at fixed height versus latitude exhibits a trough centered at the magnetic 
dip equator with peaks 15 to 20 deg north and south. This behavior was considered 
anomalous when first discovered because simple theoretical considerations had 
predicted a single low-latitude peak at the subsolar point with densities decreasing 
monotonically north and south towards the poles. | 

** A highly negative (-2 to -7 volts) spacecraft potential in the daytime on OGO 4 
interfered with the daytime ion temperature measurements. This negative potential 
also interfered with the daytime ion composition measurements of experiment 
D-16. 


4.2.6 Ionospheric Phenomena Associated with Midlatitude Red Arcs 
(D-19) 

Data from the OGO 4 retarding potential analyzer (experiment 
D-19) and from a similar experiment on Explorer 31, were used 
by Chandra et al (1971) to investigate the relative merits of three 
competing theories for the production of midlatiiude (subauroral) 
red arcs. This investigation produced the first experimental evidence 
for accepting the thermal conduction mechanism proposed by Cole 
(1965) and for rejecting the dc electric field theory and the 
low-energy electron precipitating flux theory. 

4.2.7 Field-Aligned 2.3 keV Electron Precipitation (D-1 1) 

The OGO 4 Auroral Particle experiment (D-Il, Hoffman) was 
the first experiment capable of measuring unambiguously the pitch 
angle distribution of electrons at a given energy level in the auroral 
regions.* This experiment provided a remarkable set of data which 
led to 13 publications in refereed journals. One of the major 
accomplishments was the discovery of field-aligned electrons 
(Hoffman and Evans, 1968), which led to the conclusion that the 
electron acceleration mechanism was due to electric fields parallel 
to the magnetic field.** A synoptic study of these field-aligned 
electrons was conducted by Berko (1973) to determine their spatial 
distributions and spectral characteristics, and by Berko and Hoffman 
(1974) to investigate their altitude and seasonal variations. 

4.2.8 Identification of Particles Associated with Auroras (D-1 1) 

Hoffman (1970) showed that the relatively steady, diffuse, 
subvtsual aurora known as the mantle aurora was associated with 
electron fluxes having their peak energy at several keV. Al slightly 
higher latitudes, within the auroral oval, Hoffman and Berko (1971) 
found that the dominant flux was at 0.7 keV which was the lowest 
energy level monitored by experiment D-11. They showed that 
these very low-energy fluxes were the cause of the high-aliitude 
red auroral forms which define the auroral ova! on the dayside. 
A more extensive investigation of electron fluxes measured by this 
experiment and of their relationship to the auroral oval was 
conducted by Gustafsson (1973). 


* In the auroral zone the magnetic field is nearly vertical, i.e.^aligned with the j 
vertical Z axis of the stabilized spacecraft. The D-1 1 detectors tnerefore measured | 
pitch angles which were essentially the same as their respective spacecraft angles. [ 

** The existence of these electric fields was not consistent with the conductivity concepts [ 
of the early sixties. The electric fields, however, could be explained by the newly | 
developed theories of anomalous plasma resistivity. | 
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4.2.9 Erosion of (he Dayside .Magnetosphere (D-JI) 
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4.3 Energetic Particle IVleasurements 
4.3.1 Radiation Belt Studies (D-10) 




4.3.2 Solar X-rays (D-21) 
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4.2.9 


Erosion of the Dayside Magnetosphere (D-11) 


The magnetopause has been observed to move inward following 
a reversal of the vertical component of the interplanetary field 
from northward to southward. This inward motion has been 
explained by an erosion mechanism whereby the outer, closed, 
dayside magnetic lines combine with the interplanetary field and 
become open tail lines. The transition region between open and 
closed field lines moves southward as a result of this field-line 
transfer. The transition region is of considerable interest since it 
appears to provide a funnel (polar cusp*) through which low-energy 
electrons can travel from the magnetosheath down to the lower 
atmosphere. The position of the transition region can therefore 
be determined from a mapping of the low-energy electron flux. 

Burch (1972), using the low-energy electron-flux data from 
experiment D-ll, found that the polar cusp moved southward at 
a rate of 0.1 degree per minute following an abrupt north-to-south 
reversal of the interplanetary field. This was the first time that 
such a measurement was made and it provided the first quantitative 
results concerning the erosion rate of the dayside magnetosphere. 
The initial study which applied to abrupt reversals of the 
interplanetary field was later extended to include gradual changes 
in the interplanetary field (Burch, 1973). 


4.2.10 Electron Precipitation Patterns and Substorm Morpholoav 
(D-ll) ^ 

Closely related to the topics discussed under 4.2.7, 4.2.8, and 
4.2.9 is the subject of soft electron fluxes associated with the 
development and recovery of auroral substorms. A major study 
of this subject was conducted by Hoffman and Burch (1973) who 
identified five phases in typical substorms and the corresponding 
electron-flux patterns and auroral forms. This investigation also 
provided some evidence suggesting the existence of neutral lines in 
the magnetospheric tail. 





4.3 Energetic Particle Measurements 

4.3.1 Radiation Belt Studies (D-10) 

Using the data from the trapped particle detectors in experiment 
D-10 (Van Allen), Fritz and Krimigis (1969) measured the ratio of 
trapped alpha particles to trapped protons, at energies lower than 
had previously been measured and within several energy intervals. 
The results indicated that solar wind protons and alpha particles 
of the same velocity were most probably thermalized upon entering 
the shock transition region. 

4.3.2 Solar X-rays (D-21) 


/I 




A 


The Solar X-ray Emission experiment (D-21, Kreplin) provided 
solar X-ray fluxes in four bands, 0.5-3 A, 1-8 A, 8-16 A, and 44 
to 60 A with much greater time resolution and dynamic range 
than had previously been available. The data from experiment D-21 
made it possible to investigate for the first time the detailed history 
of X-ray emissions during solar X-ray flares in several wavelength 
bands (Kreplin ctal,i 1969). It was shown that the 1-8 A flux 
maximum occurred 1.5 min after the 0.5-3 A flux maximum, and 
that the 8-20 A flux reached its maximum 5 min later. The 
0.5-3 A flux was observed to rise and fall more rapidly than the 
softer radiation. 

The improved data obtained with experiment D-21 were also 
used as a data base for other studies. For example, it was first 
shown by Kreplin ctal, (1970) that X-ray flares of photon energy 
greater than 20 keV (0.6 A) matched microwave bursts closely in 
initial lime, total duration, and detailed structure. Matching 


Although not labelled, the polar cusps can be seen on the frontispiece; thej 
magnetoshcath flux leakage is indicated by the use of identical cross hatching in| 
the magnetosheath and in the polar cusps. 


structures were not evident, however, for the softer X-ray bursts 
(with energy less than 20 keV). Other examples of studies based 
upon the D-21 data include the first detailed correlation between 
enhanced solar X-ray flux and short wave fade-outs (Schwentek et 
al, 1971) and one of the first efforts to derive solar electron 
temperatures and emission measures* associated with solar flares 
(Horan, 1970). 

4.3.3 Latitude Dependence of Cosmic-Ray Cut-off (D-08, D-09, 


Using data from experiment D-08 (Low-Energy Proton and 
Alpha-Particle Measurements, Simpson) Fanselow and Slone 
(1972) investigated the vertical geomagnetic cut-off for cosmic-ray 
protons at seven energy intervals between 1.2 and 39 MeV. This 
study yielded nearly one order of magnitude more data during 
geomagnetically quiet limes (Kp<l+) than had previously been 
reported at even one of these energies. In addition, the energy 
resolution was significantly better Than for previous instruments. 
The observations, which were organized as a function of magnetic 
equatorial time, showed that the cosmic-ray cut-off at midnight 
occurred essentially at the same invariant latitude (65 deg) for the 
seven energy intervals. The cut-off latitude at noon exhibited a 
much greater energy dependence (66 deg for 24.4 MeV protons 
and 72 deg for 1.3 MeV protons). 

The Galactic and Solar Cosmic- Ray experiment (D-09, Webber) 
was basically capable of resolving both the energy (within the range 
50 to 2000 MeV/nucleon) and the composition (up to Z = 10) of 
cosmic rays. Considerably improved data, however, became 
available from later spacecraft shortly after the OGO 4 data analysis 
had gotten under way, and the OGO 4 studies were limited to a 
few weeks’ worth of proton and alpha-particle data. The OGO 4 
effort (Sawyer, 1975) yielded proton cut-off rigidities in the Earth’s 
magnetic field under both quiet and solar flare conditions. The 
results, which included much higher energies than previously 
measured, showed that the quiet time cut-offs were at lower latitudes 
than predicted from field models. From the latitude dependence 
of this cut-off, it was concluded that ring currents were the main 
cause of the cut-off depression. 

The data from the Ionization Chamber (Experiment D-07, 
Anderson) was used to extend the study of the cosmic-ray knee’ 
initiated with the corresponding OGO 2 experiment (see section 
2.3.3). The OGO 4 results showed that the knee latitude was 0.6 
deg lower (closer to the equator) in August 1967 than measured 
by OGO 2 during the October 1965 to February 1966 period (George, 


4.3.4 Electron Polar Cap (D-08) 

Observations of energetic electron flux (with energy greater than 
a few hundred keV) reveal a nearly constant flux in the polar 
regions corresponding to the open geomagnetic field lines. This 
region, known as the electron polar cap, exhibits a sharp boundary 
at the latitude separating open and closed field lines. Using electron 
data (E >530 keV) from experiment D-08, Evans and Slone (1972) 
conducted a mapping of the boundary between open and closed 
field lines (under geomagnetically quiet conditions) which was much 
more comprehensive than that previously available. 

The electron flux near the edge of the polar cap frequently 
exhibits brief and rapid increases, by typically one order of 
magnitude. These increases, known as electron spikes, have been 
investigated extensively by Brown and Stone (1972). This study 
which included over 750 spike observations, showed that the 


I 

i * The emission measure which is defined as J dV provides some indication of •: 
the size and density of the emission region. The only previous attempt to measure 1 
electron temperature and emission measure during an X-ray flare was by Hudson 
etal(l%9). ; 
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4.2.9 Erosion of the Dayside Magnetosphere (D-ll) 

The magnetopause has been observed to move inward following 
a reversal of the vertical component of the interplanetary field 
from northward to southward. This inward motion has been 
explained by an erosion mechanism whereby the outer, closed, 
dayside magnetic lines combine with the interplanetary field and 
become open tail lines. The transition region between open and 
closed field lines moves southward as a result of this field-line 
transfer. The transition region is of considerable interest since it 
appears to provide a funnel (polar cusp*) through which low-energy 
electrons can travel from the magnetosheath down to the lower 
atmosphere. The position of the transition region can therefore 
be determined from a mapping of the low-energy electron flux. 

Burch (1972), using the low-energy electron-flux data from 
experiment D-ll, found that the polar cusp moved southward at 
a rate of O.I degree per minute following an abrupt north-to-south 
reversal of the interplanetary field. This was the first time that 
such a measurement was made and it provided the first quantitative 
results concerning the erosion rate of the dayside magnetosphere. 
The initial study which applied to abrupt reversals of the 
interplanetary field was later extended to include gradual changes 
in the interplanetary field (Burch, 1973). 

4.2.10 Electron Precipitation Patterns and Substorm Morphology 


Closely related to the topics discussed under 4.2.7, 4.2.8, and 
4.2.9 is the subject of soft electron fluxes associated with the 
development and recovery of auroral substorms. A major study 
of this subject was conducted by Hoffman and Burch (1973) who 
identified five phases in typical substorms and the corresponding 
electron-flux patterns and auroral forms. This investigation also 
provided some evidence suggesting the existence of neutral lines in 
the magnetospheric tail. 

4.3 Energetic Particle Measurements 
4.3.1 Radiation Belt Studies (D-10) 

Using the data from the trapped particle detectors in experiment 
D-10 (Van Allen), Fritz and Krimigis (1969) measured the ratio of 
trapped alpha particles to trapped protons, at energies lower than 
had previously been measured and within several energy intervals. 
The results indicated that solar wind protons and alpha particles 
of the same velocity were most probably thermalized upon entering 
the shock transition region. 


4.3.2 Solar X-rays (D-21) 



structures were not evident, however, for the softer X-ray bursts 
(with energy less than 20 keV). Other examples of studies based 
upon the D-21 data include the first detailed correlation between 
enhanced solar X-ray flux and short wave fade-outs (Schwentek et 
al, 1971) and one of the first efforts to derive solar electron 
temperatures and emission measures* associated with solar flares 
(Horan, 1970). 


4.3.3 Latitude Dependence of Cosmic-Rav Cut-off (D-08, D-09, 
D-07) 

Using data from experiment D-08 (Low-Energy Proton and 
Alpha-Particle Measurements, Simpson) Fanselow and Stone 
(1972) investigated the vertical geomagnetic cut-off for cosmic-ray 
protons al seven energy intervals between 1.2 and 39 MeV. This 
study yielded nearly one order of magnitude more data during 
geomagnetically quiet limes (Kp<I-i-) than had previously been 
reported at even one of these energies. In addition, the energy 
resolution was significantly better than for previous instruments. 
The observations, which were organized as a function of magnetic 
equatorial time, showed that the cosmic-ray cut-off at midnight 
occurred essentially al ihe same invariant latitude (65 deg) for the 
seven energy intervals. The cut-off latitude at noon exhibited a 
much greater energy dependence (66 deg for 24.4 MeV protons 
and 72 deg for 1.3 MeV protons). 

The Galactic and Solar Cosmic- Ray experiment (D-09, Webber) 
was basically capable of resolving both the energy (within the range 
50 to 2000 MeV/nucIeon) and the composition (up to Z 10) of 
cosmic rays. Considerably improved data, however, became 
available from later spacecraft shortly after the OGO 4 data analysis 
had gotten under way, and the OGO 4 studies were limited to a 
few weeks’ worth of proton and alpha-particle data. The OGO 4 
effort (Sawyer, 1975) yielded proton cut-off rigidities in the Earth’s 
magnetic field under both quiet and solar flare conditions. The 
results, which included much higher energies than previously 
measured, showed that the' quiet time cut-offs were al lower latitudes 
than predicted from field models. From the latitude dependence 
of this cut-off, it was concluded that ring currents were the main 
cause of the cut-off depression. 

The data from the Ionization Chamber (Experiment D-07, 
Anderson) was used to extend the study of the cosmic-ray knee 
initiated with the corresponding OGO 2 experiment (see section 
2.3.3). The OGO 4 results showed that the knee latitude was 0.6 
deg lower (closer to the equator) in August 1967 than measured 
by OGO 2 during the October 1965 to February 1966 period (George, 


4.3.4 Electron Polar Cap ( D-08) 

Observations of energetic electron flux (with energy greater than 
a few hundred keV) reveal a nearly constant flux in the polar 
regions corresponding to the open geomagnetic field lines. This 
region, known as the electron polar cap, exhibits a sharp boundary 
at the latitude separating open and closed field lines. Using electron 
data (E >530 keV) from experiment D-08, Evans and Slone ( 1972) 
conducted a mapping of the boundary between open and closed 
field lines (under geomagnetically quiet conditions) which was much 
more comprehensive than that previously available. 

The electron flux near the edge of the polar cap frequently 
exhibits brief and rapid increases, by typically one order of 
magnitude. These increases, known as electron spikes, have been 
investigated extensively by Brown and Stone (1972). This study 
which included over 750 spike observations, showed that the 


The emission measure which is defined as dV provides some indication of ■ 

the size and density of the emission region. The only previous attempt to measure ! 
electron temperature and emission measure during an X-ray flare was by Hudson ' 
et al (1969). I 
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spikes could be divided into three distinct populations depending 
on whether they occur at latitudes below, at, or above the local 
limit of trapping. 

4.4 Radio Physics Experiments 

4.4.1 VLF Investigations (D-02, D-03) 

A remarkable variety of VLF phenomena, first identified with 
OGO experiments, has been described in sections 1.4.1 (OGO I), 

2.4. 1 (OGO 2), and 3.4. 1 (OGO 3). With the OGO 4 experiments 
the long list of accomplishments in the VLF discipline continued 
to grow very significantly. 

The following phenomena were first identified with the data 
from experiment D-02 (Helliwell): equatorial erosion, which is a 
steady decrease in the high-frequency cut-off of whistlers as the 
satellite approaches the magnetic equator (Scarabucci, 1970); 
banded whistlers, which are broadly dispersed whistlers discontinuous 
at one or more frequencies (Paymar, 1972); whistler striations, which 
are amplitude enhancements in bands of frequencies exhibiting either 
a steady increase or decrease (in frequency) over extended periods 
of lime, and giving rise to a striated appearance on compressed 
frequency-vs-time records (Kimura, 1971; Dantas, 1972); and 
band-limited ELF hiss (BLH), a continuous noise band observed 
from 10- to 55-deg dipole latitude and exhibiting an upper cut-off 
in the vicinity of 600 Hz, which is nearly independent of satellite 
altitude and latitude (Muzzio and Angerami, 1972). 

Propagation studies conducted with experiment D-02 led to 
the identification of the pro-longitudinal (PL) mode, a new type 
of n on-ducted whistler propagation in the magnetosphere. The 
original identification of the PL mode was greatly aided by measuring 
on OGO 4 the same signal with two receivers having very different 
band widths. This made it possible to estimate the Doppler shift, 
an essential parameter for the interpretation of these observations 
(Scarabucci, 1969). 

The information obtained with experiment D-02 was also used 
as a data base for other studies, such as the investigation of 
magnetospheric substorms by Carpenter and Chappell (1973). In 
this particular case, the VLF data were used to monitor the gradual 
erosion of the plasmapause during a weak magnetic storm. 

Some of the VLF data observed on OGO 2 with experiment 
C-()3 were interpreted as LHR emissions (see section 2.4.1), an 
emission which depends upon the electron concentration, the ion 
composition, and the intensity of the Earth’s magnetic field. The 
LHR interpretation was confirmed by comparing similar VLF 
observations from experiment D-03 (Morgan) on OGO 4 with 
simultaneous ion composition and density data from experiment 
D-16 (Laaspere and Taylor, 1970). 

Auroral hiss data from experiment D-03 were compared with 
simultaneous low-energy electron precipitation measured by 
experiment D-11 because earlier work by Gurnett (1966) and Hartz 
(1970) had indicated that a direct relationship existed between hiss 
and precipitation. It was found that VLF hiss correlated well with 
precipitation events at 0.7 keV, but poorly with activity at 2.3 and 
7.3 keV (Hoffman and Laaspere, 1972). 

The VLF data from experiment D-03 also led to the first 
observations of harmonic ion cyclotron resonances (Kikuchi, 1970). 
Since only a few examples of these (still unexplained) resonances 
could be found, Kikuchi (1970) concluded that the excitation 
mechanism had to involve excitation conditions that can be satisfied 
only under very special circumstances. 

4.4.2 Antenna Impedance Measurements (D-01) 

Experiment D-01 (Haddock) was partially disabled by a high 
noise level in the radiometer data caused by radio-frequency 
interference generated within the spacecraft. The noise level made 
it impractical to conduct the planned radio astronomy experiment 
(mapping the brightness temperature of the sky at 2.5 MHz). The 
planned antenna impedance measurements, however, were not 
affected by the interference and they represent a useful body of 
data for the study of the behavior of antennas in the ionospheric 
plasma (Potter, 1970). 


. 4.5j Optical Experiments 

j 4.5.1 Visible and Near L'V' .Airglow (D-12) ! 

Experiment D-12 (Airglow and Auroral Study, Reed) provided] 
the first global mapping of airglow in the visible and nean 
ultra-violet wavelengths (Reed et al, 1973). One of the most: 
surprising results was the pronounced asymmetry in intensities 
observed between the southern and northern hemispheres (Chandra 
et al, 1973). Also unexpected were the large differences between 
the equinox and winter solstice data, particularly al 2630 A and 
5577 A, giving support to the idea that there are larse variations 
in the density of the neutral atmosphere at 100 km (62 mi) (Reed 
and Chandra, 1975). 

This global mapping of airglow is a unique and valuable source 
of information. Although the primary data reduction is essentially 
completed, only a relatively small portion has been thoroughly 
analyzed and published. The correlations between electron 
temperatures and SAR arcs were discussed under section 4.2.6. 
New information continues to be derived from the data from 
experiment D-12 such as the correlations between red arcs in the 
northern and southern hemispheres (Reed and Blamont, 1974) and 
the possibility of using airglow data as an indicator of the altitude 
and density of the F-region maximum (Chandra et al, 1975). 

I 

4.5.2 Lyman- Alpha and UV Airglow (D-13, D-14) 

Airglow measurements in the far ultraviolet by experiment 
D-13 (Lyman-AIpha and UV Airglow Study, Mange) have led to 
the discovery of far ultraviolet airglow in the equatorial zone (Hicks 
and Chubb, 1970). The detectors from experiment D-13 showed 
that these emissions occurred in the 1230- to 1350-A band and in 
the 1350- to 1550- A band. A more precise identification by the 
UV Spectrometer of experiment D-14 (Barth) showed that the 
equatorial UV airglow was caused by oxygen lines at 1304 and 
1356 A (Barth and Shaffner, 1970). TTie observations reported by 
Hicks and Chubb (1970) indicated a strong seasonal and local 
time dependence but more importantly a high degree of symmetry 
with respect to the magnetic dip equator. The symmetrical 1356- A 
emission data (which depend primarily upon Nm, the maximum 
electron density at the F-2 peak) were combined with the 
asymmetrical 6300-A data from experiment D-12 (which depend 
upon both Nm and hm, the height corresponding to Nm) to conduct 
the study mentioned at the end of section 4.5.1. This study showed 
that airglow data offer the possibility of mapping the height and 
density of the F-2 peak over extended areas, a measurement which 
has not yet been achieved by other techniques. 

Other discoveries made with the data from experiment D-13 
include the depressions in the Lyman-alpha and 1304-A emissions 
over the poles (Meier, 1970), the 1304-A conjugate enhancements 
(Meier, 1971), and the observations of Lyman-Birce-Hopfield 
emission in the daytime airglow (Prinz and Meier, 1971). 

An entirely new look at the morphology of auroras has been 
obtained with the far ultraviolet data from experiment D-13. The 
results presented by Chubb and Hicks (1970) showed that auroral 
arcs were easily detectable even in full sunlight, and that the aurora 
was continuously present with little difference between southern 
and northern hemispheres. The morphology of the far ultraviolet 
aurora was found to be quite similar to that of the visible aurora. 

The many results from experiment D-13 also include long term 
studies on the geocorona! Lyman-alpha emission (Meier and Mange, 
1970) and on the temporal variation in the solar Lyman-aloha 
flux (Meier, 1969). 

The first global measurements of nitric oxide from a satellite 
were made with the OGO 4 ultraviolet scanning spectrometer 
(Experiment D-14, Barth). The measurements, which are based 
upon observations of nitric oxide fluorescence at 2150 A, showed 
that the nitric oxide content of the atmosphere is relatively stable 
between 40"N and 40“S above about 70 km (Rusch, 1973). Although 
similar measurements have been planned for the AE-C mission 
(launched Dec. 16, 1973), the AE-C results have not yet been 
published. Thus, at the present time (Spring, 1975), the OGO 4 
measurements of nitric oxide arc the only ones of this type. 
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4.6 Interplanetary Dust Particle-i (D-I8) 

The usefulne.^s of experiment D-IS (Interplanetary Dust 
P^arlides. Nilsson) was very limileti because of high noise levels in 
I..C rear sensor. Many of the observed microphone events were 
dearly triggered by noise. An upper limit to the flux of particles 
greater than 10>- grams was calculated based upon 49 events which 
could have been real micrometeoroid Impacts. The resulting flux 
value was: ^>=7 .x pariicles/mr sec 2:rster (Nilsson et al, t 969 ). 
I he comment made under section 3.6 concerning the validity of 
microphone data is also applicable to experiment D-18. 
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IV. SPACECRAFT AND EXPERIMENT 
CHARACTERISTICS WITH LITERATURE REFERENCES 


OGO I 


SPA CECRA FT CHA RA CTERISTICS 


COMMON NAME 

ALTERNATE NAMES 


NSSDC ID 

LAUNCH DATE 

WEIGHT IN ORBIT 

LAUNCH SITE 

LAUNCH VEHICLE 

SPONSORING COUNTRY 
SPONSORING AGENCY 


OGO 1 

EOGO 1, EGO- 1, 
EGO-A, OGO-A» 00879, 
S49 

64-054A 
09/05/64 
487 kg 

Cape Canaveral, United 
States 

Atlas-Agena B 
United States 
NASA-OSSA 


ORBIT PARAMETERS INITIAL LATER 

Epoch Date 09/07/64 03/03/69 

Apogee (km alt) 149,385 111,135 

Perigee (km alt) 281 38,581 

Period (min) 3839 3839 

Inclination (deg) 31.2 58.1 

PERSONNEL 

Project Manager - 

W. E. Scull - NASA-GSFC *GreenbeIt, Maryland 
Project Scientist - 

G. H. Ludwig - NASA-GSFC - Greenbelt, Maryland 
Program Manager - 

C. D. Ashworth - NASA Hq - Washington, DC 
Program Scientist - 

A. W. Schardt - NASA Hq - Washington, DC 


kbs and transmitted at 64 kbs. Two wideband transmitters, one 
feeding into an omnidirectional antenna and the other feeding into 
a directional antenna, were used to transmit data. A special-purpose 
telemetry system, feeding into cither antenna, was also used to 
transrnit wideband data in real time only. Tracking was accomplished 
by using radio beacons and a range and range-rate S-band 
transponder. Because of the boom deployment failure, the best 
operating mode for the data handling system was the use of one 
of the wideband transmitters and the directional antenna. All 
data received from the omnidirectional antenna were noisy. 
During September 1964, acceptable data were received over 70 
percent of the orbital path. Spacecraft operation was restricted to 
spring (approximately March. April, and May) and fall (ap- 
proximately September, October, and November) due to spacecraft 
power supply limitations. There were 11 of these 3-month periods 
prior to spacecraft turnoff on November 25, 1969, after 22,631 hr 
of experiment operation. The spacecraft was then placed in a stand-by 
status until November 1, 1971, at which time all OGO I support 
was terminated. 


SPACECRAFT/ MISSION BIBLIOGRAPHY 


Papers with major discussion of spacecraft, mission, testing, 
subsystems, or ground systems prepared by NASA project or 
project support personnel. 

A63-10333, A63-21527, A65-14349, A65-19503, 

A65- 22431, A69-36674, A70-35303. 

N62-15053. N64-27251, N65-21656, N65-29296 
N66-21006, N74-76913, N74-76932. 

B04384-000, B08396-000. 


Papers with minor discussion of spacecraft, mission, testing, 
subsystems, or ground systems prepared by NASA project or 
project support personnel. 

N65-29783, N74-76912 
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BRIEF DESCRIPTION 

The purpose of the OGO 1 spacecraft, the first of a series of 
six orbiting geophysical observatories, was to conduct many 
diversified geophysical experiments to obtain a better understanding 
of the Earth as a planet and to develop and operate a stand- 
ardized observatory-type satellite. OGO I consisted of a main 
body that was parallelepiped in form, two solar panels, each with 
a solar-oriented experiment package (SOEP), two orbital plane 
experinncnt packages (OPEP), and six appendages EP-1 through 
EP-6 supporting the boom experiments. One face of the main body 
was designed to point toward the Earth ( +z axis), and the line 
connecting the two solar panels (x axis) was intended to be 
perpendicular to the Earth-Sun-Spacecraft plane. The solar panels 
were able to rotate about the x axis. The OPEPs were mounted 
on and could rotate about an axis that was parallel to the z axis 
and attached to the main body. Due to a boom deployment failure 
shortly after orbital injection, the spacecraft was put into a 
permanent spin mode of 5 rpm about the z axis. This spin axis 
remained fixed with a declination of about -10 deg and right 
ascension of about 40 deg at launch. The local time of apogee 
was 2100 hr. OGO 1 carried 20 experiments. Twelve of these 
were particle studies and two were magnetic field studies. In addition, 
there was one experiment for each of the following types of studies 
Interplanetary Dust, VLE', Lyman-Alpha, Gegenschein, Atmos- 
pheric Mass, and Radio Astronomy. Real-time data were 
^ansmitied at I, 8. or 64 kbs depending on the distance of the 
paeecraft from the Earth. Playback data were tape recorded at ) 


Papers about spacecraft, mission, testing, subsystems, or ground 
systems prepared by NASA contractor personnel. 

A63-13537, A63-13629, A63-21528, A63-23249, 

A64- 10864, A64- 11240, A64- 24447, A64- 27303, 
A65-19528, A66-15919. 

N67-22257, N69-33977, N74-74623. 


EXPERIMENTS 


OGO 1, Anderson 


EXPERIMENT NAME Solar Cosmic Rays 

NSSDC ID 64-054A-12 

PROJECT DESIGNATION 4901. A-01 

PERSONNEL 

PI - K.A. Anderson 

University of California Berkeley, California 
OI - G.H. Pitt 

University of California Berkeley, California 
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SPACECRAFT AND EXPERIMENT CHARACTERISTICS 




BRIEF DESCRIPTION 

This instrumentation consisted of a Csl crystal surrounded by 
a plastic anticoincidence shield and optically coupled to a 
photomultiplier tube. The system also contained a 32-channel pulse 
height analyzer. Although the principal objective of this experiment 
was to measure 3- to 90-MeV solar protons, the detector had no 
ability to discriminate between different kinds of particles. The 
system was mounted in SOEP-l and had a 38-deg acceptance cone 
angle. Inflight calibration was provided. Counts in groups of four 
channels, accumulated over 3 1 /32 of the telemetry frame time (1.152, 
0. 144, or 0.018 sec), were read out during successive telemetry frames. 
Some time before the experiment was turned on, the anticoincidence 
system failed. This resulted in high background rates due to galactic 
cosmic rays. Thus, the data were useful for studies of event 
morphology but not for determination of absolute fluxes. Although 
the detector axis was intended to point toward the Sun, a malfunction 
in the OGO I attitude control system prevented this. Otherwise, 
the experiment performed well from launch through November 25, 
1969, when all experiments aboard OGO 1 were turned off. 


BIBLIOGRAPHY 


PM: A67-41233, A69-31967, A71-19825. 
B03937-000, B03944-000. 

OS: N69-34536. 


BIBLIOGRAPHY 

PM: A66- 15266. 
N67-32070. 

PS: A68-29467. 


OGO 1, Bridge 


EXPERIMENT NAME Plasma Probe, Faraday 

Cup 

NSSDC ID 64-054A-14 

PROJECT DESIGNATION 4903, A-03 

PERSONNEL 

PI - H.S. Bridge 

MIT - Cambridge, Massachusetts 
OI - A.M. Bonetti 

University of Florence - Florence, Italy 
OI ~ B. Rossi 

MIT - Cambridge, Massachusetts 
OI - A.J. Lazarus 

MIT - Cambridge, Massachusetts 
OI - F. Scherb 

MIT - Cambridge, Massachusetts 
OI - V. Vasyliunas 

MIT - Cambridge, Massachusetts 
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OGO 1, Bohn 


EXPERIMENT NAME Inte^lanetary Dust 

Particles 

NSSDC ID 64-054A-07 

PROJECT DESIGNATION 4916, A- 16 

PERSONNEL 

PI - J.L. Bohn 

Temple University - Philadelphia, Pennsylvania 
OI - W.M. Alexander 

Baylor University - Waco, Texas 


BRIEF DESCRIPTION 

This experiment was designed to measure the velocity and mass 
distributions of interplanetary dust particles with diameters of the 
order of I micron. The instrumentation consisted of four nearly 
identical meteoroid sensors located in a container mounted on the 
end of the 1.8-m EP-3 boom. Each sensor lube consisted of two 
thin films (lOOO-A thick aluminum and aluminum oxide), a grid, 
and a microphone. The sensors had openings in the plus or minus 
X, + y, and - z directions. Penetration of the aluminum film by a 
micromeleoroid produced a plasma cloud that was collected by 
the aluminum oxide film and started a 2-MHz clock. A plasma 
cloud was also produced when the micromeleoroid struck the 
microphone plate. The plasma cloud was collected by the grid, 
which stopped the clock and provided a measurement of the velocity 
of the particle. The resulting pulse height signal from the grid 
provided information on the kinetic energy and/or momentum of 
the particle. The * y sensor had an apparent failure. Moreover, 
the directionality of the particles could not be determined owing 
to the spin of OGO 1 and the low data sampling rale. The actual 
flux was so much lower than expected that only a few micromeleoroid 
events were observed. 

IV-2 


BRIEF DESCRIPTION 

Two mulligrid Faraday cups were used to study the direc- 
tional intensity of protons and electrons of the solar wind, 
magnetosheath, and magnetotail. One single collector Faraday cup, 
located in SOEP-2, was used to study electrons in four energy 
windows between 125 eV and 2 keV. Currents in all four energy 
windows were measured every 9.2 seconds. The detector worked 
well from launch until November 25, 1969, when the spacecraft 
was turned off. Useful data were obtained, although observatory 
spin complicated data reduction. One split-collector Faraday cup 
was to be used to study protons but due to the unexpected spinup 
of the spacecraft, the data collected were useless. 

BIBLIOGRAPHY 

PM: A68- 17768, A68-28348, A69- 19373, A7 1-30029. 

N72-18715. 

PS: A73-33436. 

OS: N70-27302. 


OGO 1, Cline 


EXPERIMENT NAME Positron Search and 

Gamma Ray Spectrum 

NSSDC ID 64-054A-15 

PROJECT DESIGNATION 4904, A-04 

PERSONNEL 

PI - T.L. Cline 

NASA-GSFC - Grcenbelt, Maryland 
OI E.W. Hones, Jr. 

IDA Washington, DC 
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SPACECRAFT AND EXPERIMENT CHARACTERISTICS 


BRIEF DESCRIPTION 

This experiment was designed to determine whether low- 
energy (0 to 3 MeV) positrons are trapped temporarily or 
permanently in the Van Allen radiation region and whether 
low-energy solar and interplanetary positrons exist at the edge of 
the magnetic field of the Earth. It was also designed to detect 
gamma-ray bursts from the Sun in the energy interval from 80 
keV to 1 MeV. The experimental apparatus, located in SOEP-1, 
consisted of three Csl crystals surrounded by a plastic anticoincidence 
shield^ with the output of the whole unit being monitored by three 
PMs. It was primarily designed to search for interplanetary positrons 
by measuring the spectra of single or paired X-rays produced by 
the stopping of a positron. In another possible mode of data 
acquisition, single X-rays were monitored in one of the Csl 
spectrometers with 4 7T particle anticoincidence, which was virtually 
X-ray transparent above 80 keV. Once every 18.5 seconds, integral 
intensity measurements were rnade in each of the 16 energy levels 
equally spaced between 80 keV' and 1 MeV, allowing for both 
temporal and spectral analysis of the data. Inflight calibration of 
the spectrometer was accomplished by monitoring the 511-keV 
annihilation line. The experiment did not achieve the desired 
objectives, but did obtain useful data. The basic difficulties were 
electrical interference and secular degradation of the response of 
the PMs, No important papers were produced using the data. 
The data, however, are currently (1975) being reexamined to see 
if they contain any information on gamma-ray bursts that have 
recently been noted in data from the Vela spacecraft. 

BIBLIOGRAPHY 

PM: A68-41427. 

N74-77446. . 

PS: A74-30149. 


OGO 1, Haddock 


EXPERIMENT NAME Radio Astronomy 

NSSDC ID 64-054A-09 

PROJECT DESIGNATION 4918, A-18 

PERSONNEL 

PI - F.T. Haddock 


University of Michigan - Ann Arbor, Michigan 


BRIEF DESCRIPTION 

This experiment was designed to measure the dynamic radio 
spectrum of solar radio noise bursts by observing frequency drift 
rate, frequency bandwidth, duration of fast-drift solar bursts, cosmic 
noise intensity, ionospheric electron densities (50 to 500 electrons/ 
cc), atmospherics, auroral noise from the Earth to spacecraft, and 
radio noise generated in the terrestrial ionosphere and in in- 
terplanetary plasmas. The experiment was also capable of observing 
radio bursts from the planet Jupiter. The instrumentation, located 
in SOEP-1, consisted of a 9-m monopole antenna and a sweep 
frequency superheterodyne receiver. The receiver had automatic 
repetitive tuning from 2 to 4 MHz with a 2-sec sweep period. 
Automatic amplitude and frequency calibration was provided by a 
crystal calibrator that provided controlled amplitude pulses at 
500-kHz intervals across the 2- to 4-MHz band. The antenna was 
a rolled beryllium copper strip that extended to about 9 m in a 
1.27-cm tubular configuration. It was stored in a flat shape on a 
drum prior to the flight and was supposed to be deployed by a 
shunt-wound motor upon ground command after launch. However, 
problems were experienced with the deployment of the antenna, 
and, although a number of attempts were made, no indications of 
%ull deployment were ever received. Even though the antenna did 
"not fully deploy, data were obtained because the experiment was 
not affected by the spin of OGO I. The data, however, were of 


little value because of the antenna problem and the high-noise 
environment. The expcrimcnl has been inoperable since November 
1969. 

BIBLIOGRAPHY 

PM: N69-31345, N74-7463I. 

PS; N69-25437. 


OGO 1, Hargreaves 


EXPERIMENT NAME Radio Propagation 

NSSDC ID 64-054 A-05 

PROJECT DESIGNATION 4914, A- 14 

PERSONNEL 

PI J.K. Hargreaves 

ESSA - Boulder, Colorado 
OI - R.S. Lawrence 

ESSA - Boulder, Colorado 
OI - R.B. Fritz 

ESSA - Boulder, Colorado 
OI - O.K. Garriolt 

Stanford University - Stanford, California 


BRIEF DESCRIPTION 

This experiment was used to explore the exosphere by study- 
ing the behavior of the columnar electron content between ground 
and spacecraft as the spacecraft rose from perigee in its verv 
eccentric orbit. Simultaneous measurements were made of the 
differential doppler frequency and the Faraday rotation angle. The 
instrumentation consisted of a pair of radio beacons operating at 
harmonically related frequencies (40.01 and 360.09 MHz), which 
were modulated by 20- and 200-kHz signals. The 40-MHz 
transmitting antenna. located on EP-2, was a simple dipole with a 
gain of 2 db, while the 360-MHz antenna, located on EP-3, was a 
yagi with a gain of 8 db. Signals were received at a tracking 
antenna at Boulder from a maximum distance of 60,000 km. OGO 
I was planned as an Earth-stabilized spacecraft, but difficulties 
that appeared immediately after launch caused the spacecraft to 
spin at a rate of about 5 rpm. This introduced a number of 
unexpected complications in the interpretation and analysis of the 
data. The spin-axis orientation was not precisely known. Values 
of 42.5 deg in right asicension and -9 deg in inclination, suggested 
by independent experiments, were used in interpreting the beacon 
data, although the results did not require an accurate knowledge 
of this orientation. 


BIBLIOGRAPHY 

PM: A68-38439. 

N66- 12993, N69-24521. 
B 18548-000, 

OM: A66-10892. 
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PROJECT DESIGNATION 
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PERSONNEL 

PI - R.A. Helliwell 

Stanford University - Stanford, California 
OI - JJ. Angerami 

Stanford University - Stanford, California 
OI - L.H. Rorden 

Stanford University ~ Stanford, California 


BRIEF DESCRIPTION 

This experiment consisted of four VLF radio receivers to be 
used for study of natural VLF noise occurrences at orbital altitudes. 
The receiver systems consisted of an inflatable 2.9-m loop antenna, 
a preamplifier stage at the end of a long boom (EP-5), and the 
receiver electronics packages in the main body of the spacecraft. 
Three step-frequency receivers, covering frequency ranges of 0.2 to 
1.6 kHz, 1.6 to 12.5 kHz, and 12.5 to 100 kHz, each observed a 
complete spectrum of 256 signal strength values once every 2.3, 
18.4, or 147.2 sec depending upon the selected mode of operation. 
Observations from these three receivers were tape recorded at I 
kbs or observed in real time at 1, 8, or 64 kbs. The tape is read 
out upon command at the 64-kbs rate. The other receiver is a 
broadband receiver observing signals from 0.3 to 12.5 kHz. These 
data were not tape recorded, but observed only in real time on 
the special purpose telemetry channel. Data from the three receivers 
(PCM data) were recorded for over half the time in orbit with 
high bit rate usually when the spacecraft was near perigee, and 
low bit rate near apogee. Broadband resolution depended upon 
the rayspan spectrum analyzer used to process the tape. This 
equipment can provide up to 10-msec time resolution and up to 
30-Hz frequency resolution. The broadband data are available 
only for relatively short portions of the spacecraft operating lifetime 
.since they were received only when the spacecraft was scheduled 
fio transmit in range of a telemetry station. This experiment operated 
nominally during the active spacecraft lifetime. 


BIBLIOGRAPHY 

PM: A68-17728, A69-25153, A69-31981, A70-15117, 
A70-27183. 

N67-3083I, N67-3702I, N70-15678, N70-33I56, 
N73- 16344. 

PS: A68-38428. 

PC: N74-74765. 

OS: A68-14098, A70-30078, A70-40479, A72-2I189. 
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EXPERIMENT NAME 

NSSDC ID 

PROJECT DESIGNATION 

PERSONNEL 

PI - J.P. Heppner 

NASA-GSFC - Greenbelt 
OI - B.G. Ledley 

NASA-GSFC Greenbelt 
OI - M. Sugiura 

NASA-GSFC - Greenbelt 
OI - R.M. Campbell 

NASA-GSFC Greenbelt 
OI T.L. Skiilman 

NAS.A-GSFC Greenbelt 


.... Magnetic Survey Using 
Two Magnetometers 
.... 64-054A-02 
.... 4911, A-11 

Maryland 

Maryland 

Maryland 

Maryland 

Maryland 


BRIEF DESCRIPTION 

OGO 1 was equipped with a three-axis, dual range, fluxgate 
magnetometer for measuring vector fields up to 30 and 500 
gammas full-scale, and a four-cell rubidium vapor magnetometer 
for measuring scalar fields of 3 to 14,000 gammas, with programmed 
bias fields incorporated for vector measurements in weak fields. 
The instrument was intended to measure magnetospheric, transition 
region, and interplanetary magnetic fields. The sensors were located 
on the EP-6 boom. At launch, boom EP-6 apparently failed to 
deploy, causing the rubidium vapor magnetometer to be left in a 
high-gradient field where it could not operate, and the fluxgate to 
be left in a position where spacecraft fields limited its accuracy to 
about three gammas, in the 1-kb mode, each fluxgate was sampled 
1.7 times per sec and 8 and 64 times faster in the other modes. 


BIBLIOGRAPHY 

PM: A68-11011, A68-12172, A72-12084. 
PS: N70-19313. 

OS: A7 1-30028. 


OGO 1, Konradi 


EXPERIMENT NAME Trapped Radiation 
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NSSDC ID 64-054A-16 

PROJECT NAME 4905, A-05 

PERSONNEL 

PI - A. Konradi 

NASA-GSFC - Greenbelt, Maryland 
OI - L.R. Davis 
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NASA-GSFC - Greenbelt, Maryland 
OI - J.M. Williamson 

NASA-GSFC Greenbelt, Maryland 


BRIEF DESCRIPTION 

The objectives of this experiment were (1) to study the temporal 
and spatial variations of the trapped particle intensities, pitch angle 
distributions, and energy spectra of electrons (10 to 100 keV) and 
protons (120 to 4500 keV), and (2) to determine particle lifetimes, 
isolate processes by which trapped particles are lost, and define 
the sources and accelerating mechanisms of trapped particles. The 
experiment, located in OPEP-2, consisted of a filter wheel, wheel 
stepping motor, phosphor scintillator, PM, electrometer, and count 
rale meter. The detector had two entrance apertures for particles, 
one aligned with the phototube axis and one at 90 deg to this 
axis. Both protons and electrons could enter the aligned opening 
and reach the phosphor. Only electrons could enter the 90-deg 
opening, scatter off a gold disc, and reach the phosphor. The counting 
rate in the aligned opening measured proton flux, and the current 
therein measured the total energy flux of electrons, protons, etc. 
The current in the 90-deg opening measured the electron energy 
flux. Different thickness absorbers on the wheel provided spectral 
information. The experiment worked until the absorber wheel 
slopped on December 2, 1964. Data recorded after this date are 
unusable. 

BIBLIOGRAPHY None found 
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PM: A63-20022, A66- 26348, A66-34847. A67-19913, 
A68-4I42I, A68-4143I, A7I-I8I37. 


EXPERIMENT NAME Geocoronal B0I634-000. 

Lyman-Alpha Scattering 

NSSDC ID 64-054A-10 

PROJECT DESIGNATION 4919, A- 19 

PERSONNEL OGO 1, Sagalvn 

PI - P.W. Mange 


Naval Research Laboratory - Washington, D,C. 


BRIEF DESCRIPTION 

The objective of this experiment was to measure the intensity 
of hydrogen Lyman-Alpha radiation (1216 A) scattered by neutral 
hydrogen at 5 to 20 Re- This wavelength is the fundamental 
resonance line of neutral atomic hydrogen, and these intensity 
measurements, therefore, provide a measure of the density of neutral 
hydrogen in the hydrogen geocorona. The instrumentation consisted 
of four ion chambers mounted on the anti-Earth door of OGO 1. 
Each ion chamber was filled with nitric oxide gas and had lithium 
fluoride windows. The ion chambers were sensitive in the 1050- to 
1350-A band. The instrumentation faced the Sun steadily for more 
than 4 months before viewing the Sun-free sky, causing detector 
degradation. The maximum intensities observed were lower than 
those measured by the OGO 3 ion chambers by a factor of more 
than 30. This difference has been attributed primarily to the spurious 
response of the damaged detectors to radiation belt particles. The 
data obtained from the experiment were not a measure of the 
Lyman-Alpha intensity because of the detector degradation. 


BIBLIOGRAPHY None found 
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EXPERIMENT NAME Cosmic-Ray Isotopic 

Abundance 

NSSDC ID 64-054A-17 

PROJECT DESIGNATION 4906, A-06 

PERSONNEL 

PI - F.B. McDonald 

NASA-GSFC * Greenbelt, Maryland 
OI - G.H. Ludwig 

NASA-GSFC - Greenbelt, Maryland 


EXPERIMENT NAME Spherical Ion and 

Electron Trap 

NSSDC ID 64-054A-03 

PROJECT DESIGNATION 4912, A-12 

PERSONNEL 

PI - R.C. Sagalyn 


AFCRL - Bedford, Massachusetts 
OI - M. Smiddy 

AFCRL - Bedford, Massachusetts 


BRIEF DESCRIPTION 

The objective of this experiment was to measure the flux, 
temperature, and energy distribution of electrons and positive ions 
having energies ranging from thermal up to 1000 eV, as a 
function of position (altitude, L-shell, etc.) and of time (solar and 
magnetic activity). Two spherical electrostatic sensors, used as 
omnidirectional plasma probes, were mounted on a short boom 
(EP-1). One detector was designed for electron measurements and 
consisted of two concentric spheres. The outer sphere was a grid 
that allowed the ambient electrons to pass through and be collected 
by the inner sphere. The second sensor, which was designed to 
measure positive ions, consisted of three concentric spheres, an 
outer aperture grid, an inner collecting sphere, and a suppressor 
grid between them. Collector currents were measured with 
electrometers. Logic circuits controlled the sequence of the 
measurement operations, so that different potentials were applied 
between the spheres in prescribed patterns. A complete measurement 
cycle took 25.6 min. Essentially, the experiment was designed to 
cycle in three major modes of operation to provide data on the 
flux of charged particles, the mean particle temperatures, and the 
energy distributions of the plasma particles, respectively. The output 
currents from each sensor were calibrated once per experiment cycle. 
The instrument operated 7251 hr and failed in September 1966. 

BIBLIOGRAPHY 
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BRIEF DESCRIPTION 

To analyze the charge and energy spectra of the primary 
cosmic radiation, a dE/dx vs E plastic scintillator telescope measured 
ions with Z values between 1 and 8 and with energies in a 
Z-dependenl range (for example, for Z = l or 2, the range was 15 
to 80 MeV/nucleon, for Z -6, the range was 25 to 145 MeV /nucleon). 
Pulse height analysis is performed on 1, 8, or 64 events per sec. 
Count rates in various telescope modes are also obtained. Three 
orthogonal GM telescopes were also used to monitor protons above 
28 MeV and 70 MeV. The detectors, located in the main body, 
functioned normally while the spacecraft was tracked. The boom 
which was folded across this experiment failed to deploy, and this 
^resulted in significant degradation of the experimental data. Data 
rwere obtained from launch until November 1969. Coverage was 
high during fall and spring of each year, and low during winter 
and summer. 
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OI C.Y. Fan 

University of Chicago 


Cosmic- Ray Spectra and 

Fluxes 
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BRirr DESCRIPTION 

Three solid-state particle telescopes were used to measure the 
intensity and energy distribution of cosmic rays. A dE/dx vs E 
telescope resolved the nuclear composition of cosmic rays in the 
energy range from 22 to 103 MeV/nucleon (charge resolution 
ranged through energy per nucleon intervals approximately 

proportional to Z “/A). A dE/dx vs range telescope (proton-alpha 
telescope) detected protons and alpha particles in the energy range 
from 1.4 to 33 MeV /nucleon, and a single-element low-energy proton 
telescop>e (OPEP telescope) was primarily sensitive to protons in 
the energy range from 1.4 to 3.7 MeV. The composition and 
proton-alpha telescopes were located in the main body and oriented 
parallel to the spacecraft z axis. Pulse height information was 
obtained from the composition telescope using one 256-channel 
and two 512-channel pulse height analyzers. This allowed pulse 
height analysis of particles in four energy intervals - for protons 
5 to 11 MeV, 1 1 to 22 MeV, 22 to 103 MeV, and greater than 
103 MeV. Pulse height information sent back from the proton-alpha 
telescope allowed pulse height analysis of particles in two energy 
ranges, protons 1.4 to 8.6 MeV and 8.6 to 33 MeV. This transmission 
used one 256-channel pulse height analyzer, while count rate 
information was sent back from all three telescopes. The time 
resolution ranged from about one measurement per 0.02 sec to 
about one measurement per 147 sec, depending on the counting 
mode and the telemetry bit rate. The experiment was not affected 
by the observatory spin, and useful data were obtained. 


BIBLIOGRAPHY 


PM: A66- 34754, A66-34833, A67-11687, A67-27249, 
A67-37412, A68-41420, A68-41434, A69-20067, 
A69-20068. 
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OGO 1, Smith 


EXPERIMENT NAME Triaxial Search Coil 

Magnetometer 

NSSDC ID 64-054A-01 

PROJECT DESIGNATION 4910, A-10 

PERSONNEL 

PI - E.J. Smith 

NASA-JPL - Pasadena, California 
O! - R.E. Holzer 

University of California - Los Angeles, California 


BRIEF DESCRIPTION 

The OGO 1 triaxial search coil magnetometer was designed to 
measure the magnetic field fluctuations from 0.01 to I kHz. Due 
to a spacecraft malfunction, the OGO spacecraft assumed a 
spin-stabilized mode with a 12-sec period. This meant the 
magnetometer output was modulated with an approximately 
sinusoidal signal, providing a measure of the direct current (dc) 
component of the magnetic field perpendicular to the spin axis as 
well as the alternating current (ac) data. The magnetometer assembly 
was on EP-5, a 6. 1-m boom, and the electronics system was in the 
body of the spacecraft. The sensitivity was 1(3 microvolts per 
gamma-sec. The low-frequency channel was sampled five times every 
1.152 sec by the telemetry system when the data rate was I kbs, 
and proportionally faster for the higher telemetry rates of 8 and 
64 kbs. However, due to the spacecraft spin, the highest bit rate 
could not be used when the spacecraft was more than 10 Rt away. 
The upper frequency cutoff (to avoid aliasing in the data) was 2 
Hz for the 1- and 8-kbs telemetry rates, and 130 Hz for the 64-kbs 
rale. The high-frequency channel provided spectral analvsis 
mformaiion for frequencies from 1 to 10 kHz in five steps, the 
experiment operated satisfactorily, averaging about 4000 hr of data 
per year. 


BIBLIOGRAPHY 


PM: A66-23148, A67-40804, A69-36675, A70-15127, 
A72-44857. 

PS: A68- 13469. 

N73-10791. 

PC: N69-72494. 

OS: A70-27594, A72-21189. 


OGO 1, Taylor 


EXPERIMENT NAME Positive Ion 

Composition 

NSSDC ID 64-054A-06 

PROJECT DESIGNATION 4915, A-15 

PERSONNEL 

PI - H.A. Taylor, Jr. 


NASA-GSFC - Greenbelt, Maryland 
OI - N.W. Spencer 

NASA-GSFC - Greenbelt, Maryland 


BRIEF DESCRIPTION 

The instrumentation for this OPEP- 1 experiment consisted of 
two ceramic Bennett radio-frequency mass spectrometers t«> 
measure thermal atmospheric positive ions in the range 1 to 4.^ 
amu. The low-range ma.ss spectrometer measured ions wiin 
mass-to-charge ratios from 1 to 6 amu, with a resolution of 0.5 
amu. The high-range mass spectrometer measured ions with 
mass/energy values from 7 to 45 amu, with a resolution of I i': 
20 amu. Ion concentrations from 5 ions to 10^ ions per cc could 
be measured. The time required for a complete scan of the mass 
range was 64 sec, which corresponded to a spatial resolution of 
about 300 km. The successful operation of the experiment provided 
the first high-resolution in situ direct measurements of the positive 
ion composition, from an altitude of less than 1000 km to 
interplanetary space and beyond the boundary of the magneto- 
sphere. 

BIBLIOGRAPHY 


PM: A63-12209, A66-14781, A68-19744, A68-37114, 
A69-23777, A70-26568. 

PS: A68-41673. 


OM: A69-25153, A69-25157. 

OS: A68-37940, A70-41087, A71-30951. 

N74-74635- 


OGO 1, Van Allen 


EXPERIMENT NAME Trapped Radiation and 

High-Energv Protons 

NSSDC ID 64-054A-19' 

PROJECT DESIGNATION 4908, A-08 
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PERSONNEL 

PI - J,A. Van Allen 

University of Iowa - 
01 - L.A. Frank 

University of Iowa - 


Iowa City, 
Iowa City, 


Iowa 

Iowa 


BRIEF DESCRIPTION 

This experiment was designed to detect charged particles and 
measure omnidirectional intensities of outer belt electrons to 
understand the origin of the belts and the fluctuations in the belts. 
The detector composed of GM tubes and solid-state junction devices 
was capable of measuring electrons of energies greater than 40, 
150, and 1600 keV and protons of energies greater than 0.5, 3.5, 
and 16 MeV. The instrumentation was located on the EP-2 boom. 
The experiment was not seriously affected by observatory spin, 
and useful data were obtained. 


BIBLIOGRAPHY 

PM: N67-31362, N67-40126, N69-12899, N74- 76911. 


OGO 1, Whipple 


EXPERIMENT NAME Planar Ion and Electron 

Trap 

INSSDCID 64-054A-04 

'project DESIGNATION 4913, A-13 

PERSONNEL 

PI - E.C. Whipple 

ESSA - Boulder, Colorado 
OI - B.E. Troy, Jr. 

NASA-GSFC - Greenbelt, Maryland 


BRIEF DESCRIPTION 

This experiment was flown to measure densities and energy 
distributions of thermal ions and electrons over the altitude range 
from below the F-maximum region of the ionosphere to several 
In addition the experiment was capable of yielding some data 
concerning ion masses, fluxes and directions of quasi-energetic 
particles, and the polarity and magnitude of the vehicle potential. 
The sensor, located in OPEP-1, was an electron and ion trap that 
consisted of four parallel circular plane grids in front of a 
collecting plate. The current to the collector was measured by a 
vibrating reed electrometer with an automatic range change for 
each decade of current from IQ-* to 10'^ amp. Four modes of 
experiment operation were used, namely a low-resolution and a 
high-resolution mode for both ions and electrons. In each mode, 
a variable potential was applied to one grid in the trap, while the 
potentials on each of the other grids and the collector were held 
constant. The average time to complete a mode was between 12 
and 15 sec, and the complete cycle of four modes averaged less 
than 1 min. The measured current and applied varied voltages 
were digitized and stored in the experiment shift register until read 
out to the spacecraft telemetry system. The sensors worked, but, 
because of observatory spin, the data were of very little value. 
The experiment failed in December 1967. 


BIBLIOGRAPHY 



PM: 


N74-74638. 


PS: A69-31976, A70- 13994, A73-33436. 
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EXPERIMENT NAME Ionization Chamber 

NSSDC ID 64-054A-20 

PROJECT DESIGN.\TION 4909, A-09 

PERSONNEL 

PI - J.R. Winckler 

University of Minnesota - Minneapolis, Minnesota 
OI - S.R. Kane 

University of Minnesota - Minneapolis, Minnesota 
OI - R.L. Arnoldy 

University of Minnesota - Minneapolis, Minnesota 


BRIEF DESCRIPTION 

This experiment, designed to measure the ionization due to 
primary cosmic rays, consisted of a l7.8-cm integrating ionization 
chamber with a resetting drift-type electrometer. The system was 
mounted on a 1.2-m boom (EP-4) extending from the main body 
of the spacecraft along the y axis. The chamber responded to 
electrons and protons with energies greater than 0.6 and 12 MeV, 
respectively, and to X-rays from 10 to 50 keV. The ionization 
current was measured by a vacuum tube electrometer the output 
of which, as a function of time, was an automatically resetting 
sawtooth ramp voltage between 0 and 5 volts. Data were telemetered 
in three independent forms through three digital words and one 
analog word, each of which was telemetered once every 1.152 sec 
when the OGO system was operating at 1 kbs. The sampling rale 
linearly increased with the telemetry rate. This experiment performed 
well from launch through November 25, 1969, when all experiments 
aboard OGO 1 were turned off. 

BIBLIOGRAPHY 

PM: A65-33664, A67- 25807, A67-41232, A68-22450, 
A68-35480, A69-12740, A69-22182, A70-15106, 
A71-18128. 

N67-13710, N68-10422, N68-23026, N70-17448, 

N70- 17624, N72-28802, N74- 18420, N74-21445, 
N74-74639. 

PS: A66-34768. 

OS: A69-33055, A69- 34227, A70-30059, A7 1-27654, 

A73- 14962. 


OGO 1, VVinckler 


EXPERIMENT NAME Electron Spectrometer 

NSSDC ID 64-054 A-21 

PROJECT DESIGNATION 4909, A-09 

PERSONNEL 

PI - J.R. Winckler 

University of Minnesota - Minneapolis, Minnesota 
OI - K.A. Pfilzer 


OI 


University of Minnesota - Minneapolis, Minnesota 
R.L. Arnoldy 

University of Minnesota - Minneapolis, Minnesota 


BRIEF DESCRIPTION 

The objective of this experiment was to measure the electron 
energy spectrum in the radiation belts for the energy range from 
50 keV to 4 McV. The experiment consisted of a five-channel 
electron spectrometer containing an analyzing electromagnet, a 
plastic scintillator crystal, a PM, and a pulse height analyzer. The 
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analyzing electromagnet was used to define the five energy channels. 
The pulse height analyzer accepted only pulses corresponding to 
the particular energy channel being sampled. In this way, the 
background due to Bremsstrahlung and penetrating particles was 
reduced because only those background pulses in the narrow 
energy band being analyzed were counted. This system was mounted 
in the main body of the spacecraft and looked out in a direction 
10 deg off the spacecraft z axis, with a 15-deg acceptance cone. 
Since OGO 1 was spin stabilized (about its z axis) shortly after 
launch, the acceptance cone was effectively increased to 35 deg. 
Directional measurements of electrons were made in five contiguous, 
logarithmically equispaced energy channels between 50 and 4CKX) 
keV. Background particles were counted by operating the 
spectrometer without the electromagnet. The system sampled the 
five spectral intervals and five background intervals every 2.304 
sec when the OGO 1 system was operating at 1 kbs. The sampling 
rate increased linearly with the telemetry bit rate. Data from each 
of the five channels were telemetered as one digital word. This 
experiment performed well from launch through November 25, 1969, 
when all experiments aboard OGO 1 were turned off. 

BIBLIOGRAPHY 

PM: A67-25807, A68-41697, A70-30090. 

N67-I3710, N69-19899, N70-17448, N70-17624, 
N72-28802, N74-74639. 

OM: N73-20842, N74-20502, N74-20503. 

OS: A70-30358, A7 1-33948. 

. N66-35685, N67- 19899, N74-74636. 


OGO 1, Wolfe 


EXPERIMENT NAME Electrostatic Plasma 

Analysis (Protons 
O.MSkeV) 

NSSDC ID 64-054A-13 

PROJECT DESIGNATION 4902, A-02 

PERSONNEL 

PI - J.H. Wolfe 

NASA-ARC - Moffett Field, California 


PROJECT DESIGNATION 4920, A20 

PERSONNEL 

PI - C.L. Wolff 

NASA-GSFC - Greenbelt, Maryland 
OI - K.L. Hallam 

NASA-GSFC ~ Greenbelt, Maryland 
OI - S.P. Wyatt 

University of Illinois - Urbana, Illinois 


BRIEF DESCRIPTION 

This experiment was designed to measure the amount of solar 
light that is scattered by particles in space (dust, etc.) in the 
neighborhood of the anti-solar point. This light contribution to 
the night sky is called the gegenschein. The basic data from this 
experiment were to be pictures of the sky at the antisolar point 
taken by a television (TV) camera and telemetered to Earth as a 
22 X 32 matrix. The experimental package, located in SOEP-2, 
was a photoelectric camera that formed images of the sky in the 
visible and near-visible light. The data from this assembly were 
transmitted back to Earth where they were reconstructed into 
pictures. Each of these pictures covered about 100 square degrees 
of sky with a resolution of 0.5 deg. The package consisted of — 
(1) a four element f/1.5 objective lens, (2) a filter wheel containing 
five filters that covered the range from 3000 to 7000 A, (3) an 
S-20 cathode deposited on a thin, curved window of Corning 9741 
ultraviolet transmitting glass, (4) an image dissector tube named 
the Star Tracker FW I43B made by the ITT Corporation, and (5l 
an electronic unit that amplified and counted the current pulses 
coming from the tube due to the individual photons arriving a: 
the photocathode. The system was designed to operate at low 
light levels. Its overall quantum efficiency was of the order of 5 
percent. Unfortunately, upon attaining orbit, OGO 1 went into 
an uncontrolled spin, and the experiment failed to achieve it> 
experimental objective. In addition, after three months in orbit, 
the filter wheel refused to rotate due to an electrical failure in the 
wheel drive circuit. Despite the failure to achieve the initial goals 
of the experiment, an interesting study was made determining the 
effects of the Van Allen belt particle fluxes on the scientific 
package. 

BIBLIOGRAPHY 

PM: A67-12055. 

PS: N64-278I3. 


BRIEF DESCRIPTION 

This experiment was designed to study the positive ion 
component of the solar wind plasma. Three quadrispherical 
electrostatic analyzers, two looking into the orbital plane OPEP-2 
and one solar oriented SOEP-2, were to be used to detect protons 
in 30 steps in the range 100 to 18,000 eV. The unintended spacecraft 
spin made the data analysis very complicated. The sensors could 
serve as a detector for the magnetopause and bow shock, how- 
ever. 


BIBLIOGRAPHY 

PM: A65-2592I, A65-29239. 
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OGO 2 


SPACECRAFT CHARACTERISTICS 


COMMON NAME OGO 2 

ALTERNATE NAMES OGO-C, POGO I, S 50, 

01620 

NSSDC ID 65-081A 

LAUNCH DATE 10/14/65 

WEIGHT IN ORBIT 520 kg 

LAUNCH SITE Vandenberg AFB, 

United States 

LAUNCH VEHICLE Thrust-Augmented 

Thor-Agena D 

SPONSORING COUNTRY United States 

SPONSORING AGENCY NASA-OSSA 

ORBIT PARAMETERS INITIAL LATER 

Epoch Date 10/15/65 01/27/72 

Apogee (km alt) 1510 1272 

Perigee (km alt) 414 415 

Period (min) 104 101.7 

Inclination (deg) 87.4 87.4 

PERSONNEL 

Project Manager - 

■ W. E. Scull - NASA-GSFC - Greenbelt, Maryland 
Project Scientist - 

N. W. Spencer - NASA-GSFC 
Program Manager 

C. D. Ashworth - NASA Hq - Washington, D.C. 
Program Scientist 

R. F. Fellows - NASA Hq - Washington, D.C. 


Greenbelt, Maryland 


mode. Six additional experiments were degraded by this loss of 
attitude control. By April 1966, both batteries had failed, so 
subsequent observations were limited to sunlit portions of the orbit. 
By December 1966, only eight experiments were operational, five 
of which were not degraded by the spin mode operation. By 
April 1967, the tape recorders had malfunctioned and only one 
third of the recorded data could be processed. Spacecraft power 
and periods of operational scheduling conflicts created six large 
data gaps, so that data were observed on a total of about 306 
days of the two-year 18-day total span of observed satellite data 
to November 1, 1967. The data gaps were - (a) October 24, 

1965, to November 5, 1965, (b) December 6, 1965, to January 7, 

1966, (c) April 9, 1966, to June 21, 1966, (d) September 2, 1966, 
to November 18, 1966, (e) December 27, 1966, to April 11, 1967, 
and (0 May 9, 1967 to September 19, 1967. The spacecraft was 
shut down on November 1, 1967, with eight experiments still 
operational. It was reactivated for two weeks in February 1968 
to operate Experiment C-06 (J. Cain). The spacecraft was kept 
in a stand-by status until November I, 1971, at which time OGO 2 
operations were completely terminated. 


SPACECRAFT/MISSION BIBLIOGRAPHY 


Papers with major discussion of spacecraft, mission, testing, 
subsystems, or ground systems prepared by NASA project or 
project support personnel. 

A63-10333, A63-21527, A65-14349, A69-36674, 
A70-35303. 

N64-23517, N65- 18269, N74-76913, N74-76932. 


Papers with minor discussion of spacecraft, mission, testing, 
subsystems, or ground systems prepared by NASA project or 
project support personnel. 

N67-18763. 


BRIEF DESCRIPTION 

OGO 2 was a large observatory instrumented with 20 experi- 
ments designed to make simultaneous correlative observations of 
aurora and airglow emissions, energetic particles, magnetic field 
variations, ionospheric properties, etc., especially over the poiar 
areas. OGO 2 consisted of a main body, generally parallelepiped 
in form, two rectangular solar panels, each with a solar-oriented 
experiment package (SOEP), and two orbital-plane experiment 
packages (OPEP). It also included six experiment packages (EP-1, 
-2, -3, -4, -5 and -6) mounted on booms extending generally fore 
and aft of the spacecraft along the y axis. Antenna and attitude 
control fixtures also extended from separate and/or EP booms. 
The main body was attitude-controlled by use of horizon scanners 
and gas jets and was designed to point toward the Earth (z axis). 
The axis connecting the two solar panels (x axis) was designed to 
oscillate to remain perpendicular to the Earth-Sun-spacecraft plane. 
The solar panels activated by sun sensors could rotate about this 
X axis to obtain maximum radiation for the solar cells and 
concurrently orient the SOEP properly. The OPEPs were reoriented 
on either end of an axis that was parallel to the z axis and attached 
to the forward end of the main body. These OPEP sensors normally 
were maintained looking forward in the orbital plane of the satellite. 
To maintain this orientation, the OPEP axis could rotate over a 
90-deg region. In addition, an angular difference of over 90 deg 
was possible between the orientation of the upper and lower OPEP 
packages. The SOEP contained four experiments, and the OPEP 
contained five experiments. Newton's particle experiment failed 
on launch, and Kreplin’s solar X-ray experiment failed shortly 
thereafter. Soon after achieving orbit, difficulties in maintaining 
earth lock with horizon scanners caused exhaustion of attitude 
control gas by October 23, 1965. 10 days after launch. Ai this 
time, the spacecraft entered a spin mode (about 0.11 rpm) with a 
large coning angle about the previously vertical axis. Five 
experiments became useless when the satellite went into this spin 


Papers about spacecraft, mission, testing, subsystems, or ground 
systems prepared by NASA contractor personnel. 

A63-13537, A63-13629, A63-21528, A64-10864, 
A65-19528. 

N64- 13388. N74- 74623, N 74-74661. 
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OGO 2, Anderson 


EXPERIMENT NAME Cosmic-Ray Ionization 

NSSDC ID 65-08 1 A-06 

PROJECT DESIGNATION 5007, C-07 

PERSONNEL 

PI - H.R. Anderson 

Rice University - Houston, Texas 
OI - V.H. Neher 

Cal Tech - Pasadena, California 


BRIEF DESCRIPTION 

This experiment was designed to measure cosmic-ray and solar 
flare particle intensities (protons above 10 MeV. electrons above 
0.5 MeV) using an ion chamber. The ion chamber was mounted 
at the end of spacecraft boom EP-l, about 2.5 m from the main 
body of the spacecraft. Because the ion chamber had omnidirec- 
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tional sensitivity, except for negligible shadowing by the space- 
craft, the slow rolling of the spacecraft did not adversely affect 
the instrument. The experiment operated normally from October 
14, 1965, to April 2, 1966. 


BIBLIOGRAPHY 

PM: A68-43450, A69-28950, A69-31967, A70-3I902, 
A70-31903. 

N74-74624, N74-76923. 

PS: N69-34536. 


OGO 2, Barth 


EXPERIMENT NAME UV Spectrometer, 

1100-3400A 

NSSDC ID 65-081A-12 

PROJECT DESIGNATION 5014, C-14 

PERSONNEL 

PI - C.A. Barth 


University of Colorado - Boulder, Colorado 
OI - L.J. Wallace 

Kin Peak National Observatory - Tucson, Arizona 
OI - E.F. Mackey 

Packard-Bell - Newbury Park, California 


BRIEF DESCRIPTION 

The purpose of this experiment was to measure the Earth’s 
1 ultraviolet spectra caused by the aurora, dayglow, twilight glow, 
and nightglow. The experiment objectives included measurements 
of the atomic hydrogen Lyman-Alpha 1216-A airglow on both the 
day and night sides of the Earth, the atomic oxygen 1304-A dayglow 
and twilight glow, and the emission features of the ultraviolet aurora. 
These measurements, obtained as a function of location and time, 
were to be correlated with other appropriate data. The instrumenta- 
tion consisted of an Ebert-Fastie scanning spectrometer and an 
electronic subsystem located in the main body. The spectral region 
of measurement, from 1 100 to 3400 A, was scanned with a resolution 
of 20 A. This experiment did not achieve the desired objectives, 
as the satellite was not properly stabilized. Little good data were 
received, and the experiment operated only 499 hrs. 


BIBLIOGRAPHY 
OS: N69-18074. 


BRIEF DESCRIPTION 

The primary objectives of this experiment were to refine the 
then a\ailable analytical description of the main geomagnetic field 
(as part of the U.S. contribution to the World Magnetic Survey) 
and to measure the secular change in the main field. The detector 
system, located in EP-6, consisted of two dual-cell, optically pumped, 
self-oscillating, rubidium-85 vapor magnetometers. The oscillation 
frequency of the system was directly proportional to the magnitude 
of the ambient magnetic field. This frequency was counted by 
two electronic scalers for alternate half-seconds. The oscillation 
frequency of the magnetometer was also transmitted in real time 
on one channel of the spacecraft's special-purpose telemeter to 
provide information on field fluctuations. This magnetometer system 
made scalar measurements over a range from 15,000 to M,000 
gammas, and had an accuracy of 0.5 to 1.5 gammas over this 
range. In spite of the spacecraft attitude control system problems, 
the magnetometer functioned well. The instrument operation was 
nominal for the first six months of the satellite lifetime, after which 
a failure of one scaler power supply caused the loss of the special 
purpose telemetry signal and half of the digital data. The reduction 
in the scientific usefulness of the data received from the remaining 
scaler was minor, however, because of the redundancies built into 
the system. The rest of the data from the magnetometer were 
obtained with the remaining scaler until May 1967, and then in 
the interval from September 19 to October 2, 1967, during which 
time data collection was very intermittent. 

BIBLIOGRAPHY 


PM: A67-23244, A67- 36513, A67-36901, A68-26625, 
A68-42083, A69-11125, A69-37490, A69-42428, 
A70- 39349, A71-29903, A71-33946, A72-I208I, 
A74- 34019. 

N67-30147, N67-37398, N7 1-32 190, N74- 13566, 
N74- 17058. 


PS; A73-41374. 

N64-27355, N72-23341, N74-20982. 


OGO 2, Donley 


EXPERIMENT NAME Positive Ion Study 

NSSDC ID 65-081A-19 

PROJECT DESIGNATION 5019, C-19 

PERSONNEL 

PI - J.L. Donley 

NASA-GSFC - Greenbeit, Maryland 
OI - R.E. Bourdeau 

NASA-GSFC ~ Greenbeit, Maryland 
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OGO 2, Cain 


EXPERIMENT NAME Magnetic Survey, 

Rubidium Vapor 
Magnetometer 

NSSDC ID 65-081A-05 

PROJECT DESIGNATION 5006, C-06 

PERSONNEL 
PI - J.C. Cain 



OI 


NASA-GSFC Greenbeit, Maryland 
R.A. Langel 

NAS.A GSFC Greenbeit, Maryland 


BRIEF DESCRIPTION 

This instrument was a planar retarding potential analyzer 
designed to measure ion composition and density and temperature 
of electrons and ions. The sensor, located in OPEP-1, consisted of 
three grids and a collector. Voltage-versus-current profiles could 
be obtained by means of controlled voltages and voltage sweeps 
on the grids. From these profiles, density, temperature, and 
composition data could be calculated. The instrument was designed 
so that the aperture grid faced in the direction of spacecraft motion. 
Due to the failure of the three-axis stabilization system ten days 
after launch, the instrument could not be oriented properly. The 
subsequent data obtained were not scientifically useful. 

BIBLIOGRAPHY None found 
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OGO 2, Haddock 


BIBLIOGRAPHY 


EXPERIMENT NAME Radio Astronomy PM: A70-35771, A73-34783. 

NSSDC ID 65-08 1 A-01 N70-23999. 

PROJECT DESIGNATION 5001, C-01 

PERSONNEL 

PI - F.T, Haddock 


University of Michigan - Ann Arbor, Michigan 

OGO 2, Helliwell 


BRIEF DESCRIPTION 

The purpose of this experiment was to map the brightness 
temperature of the sky at a frequency of 2.5 MHz, using an 18-m 
monopole antenna and depending upon ionospheric focusing to 
achieve angular resolution. The experiment, located in SOEP-l, 
included a two-channel radiometer (2.0 and 2.5 MHz) and an 
impedance probe operating at 2.5 MHz. No mapping information 
could be obtained from this experiment due to the high noise level, 
the failure of the spacecraft to stabilize, and the high orbit of the 
satellite. It was possible to utilize the resulting data for a study 
of the wake produced by the spacecraft as it moved through the 
ionosphere (see experiment 65-08 lA-21). 


BIBLIOGRAPHY 

PM: A71-26144. 

N69- 14393, N70-23999. 

PS: N69-25437. 



OGO 2, Haddock 


EXPERIMENT NAME Electron Density 

Measurements 

NSSDC ID 65-081A-21 

PROJECT DESIGNATION 5001, C-01 

PERSONNEL 

PI - F.T. Haddock 


University of Michigan - Ann Arbor, Michigan 
OI - H. Weil 

Naval Research Laboratory - Washington, D.C. 
O! R.G. York 

Naval Research Laboratory - Washington, D.C. 


BRIEF DESCRIPTION 

The purpose of this experiment was to obtain a model of the 
variations of electron density distribution around a satellite as it 
travelled through the ionosphere. The reliable identification of a 
wake could be used for altitude determination of the satellite. This 
experiment was a by-product of a radio astronomy experiment 
(65-08 lA-01). This wake-probing aspect of the experiment was 
not planned. In fact, it was made possible only by a failure of 
the spacecraft stabilization system to maintain the planned three-axis 
stabilization. The ionospheric probe was an 18-m monopole antenna, 
located on SOEP-l. A 2.5-MHz impedance bridge measured the 
antenna impedance on a time-sharing basis, taking samples every 
0.288 sec at the slowest data rale. Since the spacecraft spin axis 
was roughly perpendicular to the satellite orbit plane, an electron 
density minimum could be determined once each spin cycle 
(approximately four miii). The measurement of the anierna 
impedance therefore indicated the ambient electron density of the 
wake to be less than that of a relatively unperturbed ionosphere. 
The data yielded by this experiment were excellent. 


EXPERIMENT NAME VLF Noise and 

Propagation 

NSSDC ID 65-081A-02 

PROJECT DESIGNATION 5002, C-02 

PERSONNEL 

PI - R.A. HelUwell 


Stanford University Stanford, California 
OI - L.H. Rorden 

Stanford University - Stanford, California 
OI - J.J. Angerami 

Stanford University Stanford, California 


BRIEF DESCRIPTION 

This experiment consisted of five VLF radio receivers that studied 
natural and man-made VLF noise occurrences at orbital altitude^. 
The receiver systems consisted of an inflatable 2.9-m loop antenmi. 
a preamplifier stage at the end of a long boom (EP-5), and ,i 
receiver electronics package in the main body of the satellite. Three 
step-frequency receivers covered frequency ranges from 0.2 to l.t. 
1.6 to 12,5, and 12.5 to 100 kHz. Observations from these thre. 
receivers were tape recorded, and the tape was read out upon 
command. The fourth receiver was tunable between 14.4 and 26.3 
kHz, and the data were recorded and transmitted in the same way 
as the data from the three step-frequency receivers. The fifth receiver 
was a broadband receiver operating between 0.3 and 12.5 kHz. 
These data were not tape recorded, but were observed only in real 
time on the special-purpose telemetry channel. Data from the 
narrowband receivers were obtained intermittently for about 
one-third of the approximately 2 years of spacecraft operation. 
The wideband data observations covered only a very small portion 
of the satellite lifetime, due to the limitation of real time operation 
only and difficulties experienced with spacecraft power. This 
experiment operated for seven l-to-2 month periods, beginning 
respectively on October 17, 1965, January 17, 1966, March 15, 
1966, June 21, 1966, November 18, 1966, April 11, 1967, and 
September 2, 1967. This experiment operated for a total of 6,748 
hours. 


BIBLIOGRAPHY 


PM: A68- 19752, A68-3148I, A69- 14029, A69- 28958, 
A69- 34939, A70-15116, A70-29924, A71-31757. 
N67-3083I, N70-15525, N70-32928. 

BO 1263-000, 


PS: A68-37940. 


PC: N74-74765. 

OS: A69- 11125, A69-38495, A70-30078, A72-21189. 

B00969-000. 
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OGO 2, Hinteregger 


OGO 2, Jones 


EXPERIMENT NAME Solar UV Emissions 

NSSDC ID 65-081A-17 

PROJECT DESIGNATION 5020, C-20 

PERSONNEL 

PI - H.E. Hinteregger 

AFCRL - Bedford, Massachusetts 
OI - D.E. Bedo 

AFCRL - Bedford, Massachusetts 


BRIEF DESCRIPTION 

This experiment was designed to measure solar photon flux as 
a function of wavelength between 170 and 1700 A. The experi- 
ment was located on SOEP-2, a solar-oriented panel on the 
spacecraft. Solar radiation entered the experiment package through 
an aperture equipped with a set of electrically charged grids to 
reject charged particles. Then the radiation illuminated a stack of 
six small gratings and was diffracted onto six photocathodes. 
These photocathodes were located in two PMs (two per PM). By 
electronic discrimination, only one photocathode was used at any 
given time in each PM. The gratings were all illuminated at the 
same angle of incidence, and were stepped through the spectral 
range in 512 intervals every seven minutes during normal operation. 
An alternative mode provided for a short scan of 32 steps, beginning 
at any of 16 different points in the 512-step scan. This experiment 
failed to yield any useful scientific data due to the failure of the 
spacecraft to orient properly. It provided useful engineering data 
and was operational for over two years in space. 

BIBLIOGRAPHY 


PM: A66-27326. 
N65-29678. 


PC: N65- 14504. 


OGO 2, Hoffman 


EXPERIMENT NAME Scintillation Detector 

NSSDC ID 65-081A-09 

PROJECT DESIGNATION 5011, C-11 

PERSONNEL 

P! - R.A. Hoffman 

NASA-GSFC - Greenbelt, Maryland 


BRIEF DESCRIPTION 

This experiment was designed to study fluctuations in the trapped 
radiation by measuring low-energy trapped radiation and auroral 
particles. Two scinlillator/PMs located on EP-2 were designed to 
observe electrons between 10 and 100 keV and protons between 
100 keV and 4.5 MeV. One scintillator was intended to point 
radially away from the Earth. The other scintillator was to have 
looked at 90 deg to this. One of the two photomultiplier tubes 
lost three orders of magnitude gain when turned on after launch. 
This, coupled with the failure of the attitude control system, made 
the data from the remaining detector worthless. The detector failed 
on October 14, 1965. No useful data were obtained from this 
experiment. 

BIBLIOGRAPHY None found 


EXPERIMENT NAME Neutral Particle and Ion 

Composition 

NSSDC ID 65-081 A- 1 3 

PROJECT DESIGNATION 5015, C-15 

PERSONNEL 

PI - L.M. Jones 

University of Michigan - Ann Arbor, Michigan 
OI - R.J. Leite 

University of Michigan - Ann Arbor, Michigan 


BRIEF DESCRIPTION 

A quadrupole mass spectrometer, located in OPEP-2, was 
used to measure neutral particle and positive ion composition in 
the mass range from I to 44 amu, between 300 and 900 km. The 
mass range was swept six times at six different sensitivity levels, 
with a seventh sweep devoted to calibration, for both the ion and 
neutral samples. Each sweep had a 6-sec duration, and in this 
time the mass scale was swept from approximately 50 to 0 amu in 
a spectral mode and approximately 40 to 0 amu in an integral 
mode. Therefore, a full cycle of operation required 14 sweeps 
and 84 sec. The experiment failed to achieve the desired objective 
due to spacecraft problems, mainly loss of attitude control. The 
data obtained were of little value, but they did indicate that the 
spacecraft expelled large amounts of water vapor over an ex- 
tended period of time. A failure in the command distributic.n 
unit of the spacecraft, which supplied electrical power to the 
spectrometer, prevented activation of the experiment after April 
11, 1966. 


BIBLIOGRAPHY 

PM: N70- 14425, N74-77537. 


OGO 2, Krepiin 


EXPERIMENT NAME 

NSSDC ID 

PROJECT DESIGNATION 

PERSONNEL 

PI - R.W. Krepiin 

Naval Research Laboratory 
OI - T.A. Chubb 

Naval Research Laboratory 
OI - H.D. Friedman 

Naval Research Laboratory 


BRIEF DESCRIPTION 

This experiment utilized four ion chambers to observe broadband 
solar emissions in the wavelength ranges of 0.5 to 3 A, 2 to 8 A, 
8 to 16 A, and 44 to 60 A, which play an important role in the 
formation of the D- and E regions of the ionosphere. To minimize 
contamination from charged particles, the field of view of each 
ion chamber was limited to O.l steradian, and the experiment package 
was located on SOEP-2. The instrument cycled each detector through 
a zero-current calibration check once each 640 sec. Each detector 
except the 44 to 60 A one incorporated automatic range changing 
to avoid saturation. However, this feature could be overridden by 
a command from the ground. The experiment failed in November 
1965, a month after launch. 

BIBLIOGRAPHY None found 


.. Solar X-ray Emissions 
.. 65-081A-16 
.. 5021, C-21 

- Washington, D.C. 

- Washington, D.C. 

- Washington, D.C. 


IV-12 


o 

< 


VD 

vn 


SPACECRAFT AND F,.\PKRI.MENT CHARACTERISTICS 
OGO 2, Mange OGO 2, Newton 


EXPERIMENT NAME Lyman-Alpha and UV 

Airglow Study 

NSSDC ID 65*081A-11 

PROJECT DESIGNATION 5013, C-13 

PERSONNEL 

PI - P.W. Mange 

Naval Research Laboratory - Washington, DC 


BRIEF DESCRIPTION 

There were two parts to this experiment — A Far-UV 
Experiment (1230-1350 A) and a Lyman-Alpha Experiment 
(1050-1350 A). The sensors, located on the main body, were UV 
ion chaml^rs. The Far-UV Experiment yielded information about 
the rate at which energy is absorbed. The Lyman-Alpha Glow 
Experiment measured Lyman-Alpha radiation from the direction 
of the Earth and from space. The sensors functioned properly, 
but the spacecraft spin made the data useless. 

BIBLIOGRAPHY - None found 


EXPERIMENT NAME Neutral Particle Study 

NSSDC ID 65-081A-20 

PROJECT DESIGNATION 5017, C-17 

PERSONNEL 

PI - G.P. Newion 

NASA-GSFC - Greenbelt, Maryland 


BRIEF DESCRIPTION 

The purpose of this experiment was to measure the neutral 
particle density and temperature along the OGO 2 orbit. The 
instrumentation, located in OPEP-2, contained a Bayard-Alpert 
ionization gauge, which consisted of a gridded tube open to the 
neutral atmosphere. The experiment failed immediately after launch, 
when the breakaway device, which should have opened the sensor 
to the space environment, could not be deployed. The reason for 
failure could not be uniquely established. It was believed to be a 
deficiency in the spacecraft/experiment wiring. 

BIBLIOGRAPHY - None found 


OGO 2, Morgan 


EXPERIMENT NAME Whistler and 

Audio-Frequency 
Electromagnetic Waves 

NSSDC ID 65-08 lA-03 

PROJECT DESIGNATION 5003, C-03 

PERSONNEL 

PI - M.G. Morgan 

Dartmouth College - Hanover, New Hampshire 


OGO 2, Nilsson 


EXPERIMENT NAME Inte^lanetary Dust 

Particles 

NSSDC ID 65-081A-I4 

PROJECT DESIGNATION 5018, C-18 

PERSONNEL 

PI - C.S. Nilsson 

SAO Cambridge, Massachusetts 
01 - D. Wilson 

SAO ~ Cambridge, Massachusetts 
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BRIEF DESCRIPTION 

This experiment was designed to study ionospheric effects on 
whistler-mode waves and on propagation of whistlers in the 0.5- 
to 18-kHz band. It consisted of a dipole electric carpenter-tape 
antenna, located on EP-1, which was extendable to 3 m. This 
antenna fed a wideband receiver with a 60-db dynamic range. 
Receiver gain was controlled from the ground and operated in 
four ranges. Receiver gain stepped down 15 db in each sequence 
step. The resulting data were records of noise frequency versus 
time, which could be played for aural review or processed into 
sonograms for visual study. It is doubtful that the antenna was 
completely extended. Probable extension was only 2.5 m. 
Adjustments required as a result of prelaunch spacecraft testing 
resulted in the antenna extending closer to the SOEP than desirable. 
Interference difficulties were also encountered from the 400-Hz power 
supply used in the attitude control system. Unknown and variable 
amounts of signal loss occurred due to the spacecraft plasma sheath 
and prevented reliable measurement of signal intensity. This 
experiment operated for nearly 5624 hr before the spacecraft 
operation was terminated. 


BIBLIOGRAPHY 

PM: A69-16257. 
N69- 17928. 

OM: N67-30831. 

OS: A72-21189. 

B00969-000. 


BRIEF DESCRIPTION 

Four thin-film capacitor micrometeorite detectors were carried 
aboard OGO 2 to obtain measurements of the velocities, masses, 
and orbits of dust panicles in the Earth's dust cloud. The detectors, 
located on EP-3, were circular tubes, 2.5 cm in diameter and 10 
cm long, each containing three sensors - two thin-film capacitors 
and a microphone crystal. The front sensor consisted of two 500-A 
layers of aluminum oxide, each coated front and back with 500 A 
of aluminum. The rear sensor was a l-micron silicon oxide layer, 
coated front and back with KXX) A of aluminum and deposited 
on a glass disk. The third sensor was a lead zirconale crystal 
transducer that was bonded to the rear of each glass disk. A 
particle that passed through the front sensor would give rise to a 
small plasma pulse, which was detected and used to start an oscillator 
that measured the time of flight down the tube. After traversing 
the length of the tube, the particle would impact destructively on 
the rear capacitor sensor, producing another plasma pulse which 
was used to slop the time-of-flight oscillator and provide the 
particle's velocity. The impulse imparted to the glass disk by the 
particle impact provided information on the momentum of the 
particle. A reasonable mass threshold for both thin-film capacitor 
sensors was estimated to be 10**- grams. Three of the four tubes 
were pointed in mutually orthogonal directions. One of the 
detectors was shielded from particle impacts to serve as a control 
against electrical interference. The only sensor to fail was the 
rear capacitor on the shielded detector. The experiment heater 
failed after 1 week of operation, introducing numerous false 
counts into the transducer data output due to the transducer-noise 
temperature dependence. Electrical interference arising from 
commands sent to the spacecraft caused the rear capacitor sensor 
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data to contain many false counts. In 1370 hr of data, only two 
possible micromeieoroid impacts were found. However, the flux 
rate determined from these data compared favorably with flux rates 
obtained from experiments on earlier spacecraft. 


BIBLIOGRAPHY 

PM: A66-41213, A68-35397, A70-10444. 
N69-23367. 


PS: A68-29467. 


OGO 2, Reed 


EXPERIMENT NAME Airglow and Auroral 

Study 

NSSDC ID 65-081 A- 10 

PROJECT DESIGNATION 5012, C- 12 

PERSONNEL 
PI - E.L Reed 

NASA-GSFC - Greenbelt, Maryland 
OI - J.E. Blamont 

CNES - Bretigny, France 


BRIEF DESCRIPTION 

The objective of this experiment was to study airglow and auroral 
activity by obtaining photometric measurements at the following 
wavelengths (Angstroms): 2630 (E-region airglow — Herzberg 

molecular oxygen emission, and aurora — Vegard-Kaplan molecular 
nitrogen emission); 3914 (visible aurora — molecular nitrogen ion 
emission); 5577 (airglow and aurora -- green atomic oxygen 
emission); 5890 (E-region airglow — yellow sodium emission); 6225 
(E-region airglow — red hydroxyl emission); and 6300 (F-region 
airglow — red atomic oxygen emission). The photometers were 
rnounted in the main body and in OPEP-l. All of the above spectral 
lines were sensed by the main-body photometer oriented in the 
Earth’s direction. The 6300-A line was also observed in the anti-Earth 
direction and by the OPEP photometer. In the main-body 
photometer, the incident light was alternately directed through six 
filters corresponding to the six wavelengths by an automatic stepping 
mirror system. The mirrors could be commanded to remain in 
any of the spectral positions for a more comprehensive study of 
the distribution of a particular line. The field of view of the main 
body spectrometer had a half-angle of slightly less than 5 deg. 
The field of view of the OPEP spectrometer was 1/2 deg in height 
and 6 deg in width. A mirror scan system moved the center of 
the OPEP field of view from horizontal to 30 deg below horizontal 
in 1/2-deg steps. The time required to scan across these 30 deg 
was 34.7 sec, a lime interval in which the spacecraft moved 
approximately 250 km. When one scan was completed, the 
motion reversed direction and a new scan started at the same rale. 
Every 200 sec, there was an 8-sec calibration cycle. The instruments 
performed satisfactorily, but the scientific objectives could not be 
achieved due to the failure of the spacecraft attitude system. 


BIBLIOGRAPHY 

PM: A67-23278. 

N67-27576. N67-27578, N72-27423. 
PS: N69- 18074. 


OGO 2, Simpson 


EXPERIMENT NAME Low-Energy Proton, 

Alpha Particle 
Measurement 

NSSDC ID 65-08 lA-07 

PROJECT DESIGNATION 5008, C-08 

PERSONNEL 

PI - J.A, Simpson 

University of Chicago - Chicago, Illinois 
OI - E.C. Stone 

University of Chicago - Chicago, Illinois 
OI - C.Y. Fan 

University of Chicago - Chicago, Illinois 


BRIEF DESCRIPTION 

Two solid-state particle telescopes, located in the main body, 
were used to study low-energy cosmic-ray protons and alpha 
particles. Orie of these detectors was a three-element range 
telescope (‘vertical’) that was capable of identifying two energy 
ranges of protons and alpha particles (1.22 to 39.2 and 9.32 to 
39.2 MeV/nucleon) and electrons (energy greater than 400 keV 
and 700 keV). The other detector was a one-element telescope 
(‘horizontal’) sensitive to protons and alpha particles in the energy 
range from 0.72 to about 11 MeV/nucleon. The vertical telescope 
axis of symmetry was parallel to the spacecraft z axis, which later 
unintentionally became the spin axis. The horizontal telescope 
symmetry axis was nearly parallel to the spacecraft y axis 
(perpendicular to the z axis). Pulse height information was sent 
back from the vertical telescope, allowing pulse height analyses of 
protons (energies from 1.22 to 39.2 MeV), alpha particles (ener- 
gies from 4.88 to 156.8 MeV), and electrons (energy greater than 
400 keV) using a 256-channel pulse height analyzer. Count rate 
information was sent back from both telescopes. The experiment 
was performing normally at the time the spacecraft systems were 
deactivated (November 1, 1967). However, the spinning of the 
spacecraft caused difficulty in interpreting the data after October 
23, 1965. 


BIBLIOGRAPHY 
OS: N69-34536. 


OGO 2, Smith 


EXPERIMENT NAME 

NSSDC ID 

PROJECT DESIGNATION 
PERSONNEL 

PI - E.J. Smith 


Triaxial Search-Coil 
Magnetometer 
65-08 lA-04 
5005, C-05 


OI 


NASA-JPL Pasadena, California 
R.E. Holzer 

University of California - Los Angeles, California 


BRIEF DESCRIPTION 

This experiment was used to study the ELF range of magnetic 
fluctuations of the Earth's magnetic field. The search coil sensor 
consisted of a coil of 100,000 turns of wire, wound around a 
nickel-sieel-laminated core. The coil sensitivity was approximately 
10 microvolt-sec per gamma. A low-noise preamplifier with a 
gain of 100 was mounted on an auxiliary housing near the search 
coil. The three orthogonal sensors and their associated preamplifi- 
ers were mounted at the end of the EP-5 six-m boom to reduce 
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interference from spacecraft-generaied fields. Magnetic-field 
fluctuation measurements were made in the frequency range from 
below 0.01 Hz to above 1000 Hz. The signals were divided into a 
high-frequency and a low-frequency channel, which overlapped near 
the center of the five-decade frequency band. The low-frequency 
wave forms were digitized and telemetered. The high-frequency 
information was obtained continuously by using an on-board 
low-resolution spectrum analyzer consisting of five comb filters 
centered at 10, 32, 100, 320 and 800 Hz. The high-frequency 
wave forms were also telemetered (on a part-time basis) in analog 
form for subsequent high-resolution, ground-based processing. 
Spacecraft spin made the data obtained very poor in quality. The 
experiment was turned off after operating for 5518 hr. 

BIBLIOGRAPHY 


PM: 

A69-36675. 

PC: 

B2 1207-000. 

OS: 

A72-21189. 


PERSONNEL 

PI - J.A. Van Allen 

University of Iowa 
OI - L.A. Frank 

University of Iowa 
OI S.M. Krimigis 

University of Iowa 
OI - T.P. Armstrong 

University of Iowa 


Iowa City, Iowa 
Iowa City, Iowa 
Iowa City, Iowa 
Iowa City, Iowa 


BRIEF DESCRIPTION 

This experiment was to study the precipitation of low-energy 
particles (75 to 75,000 eV) at high latitudes, including solar cosmic 
rays and geomagnetically trapped particles. The experiment used 
a cylindrical electrostatic analyzer and surface barrier silicon 
detectors located in EP-4. The experiment was operating normally 
when the spacecraft was shut down on November 1, 1967. 


BIBLIOGRAPHY 

PM: N69-20849, N74-76909. 


OGO 2, Taylor 


EXPERIMENT NAME Positive Ion 

Composition 

NSSDC ID 65-081A-I5 

PROJECT DESIGNATION 5016, C-16 

PERSONNEL 

PI - H.A. Taylor, Jr. 


NASA-GSFC - Greenbelt, Maryland 
OI - N.W. Spencer 

NASA-GSFC - Greenbelt, Maryland 


OGO 2, Webber 


EXPERIMENT NAME Galactic and Solar 

Cosmic Ray 

NSSDC ID 65-081A-08 

PROJECT DESIGNATION 5009, C-09 

PERSONNEL 

PI - W.R. Webber 

University of Minnesota ~ Minneapolis, Minnesota 


BRIEF DESCRIPTION 

A ceramic Bennett radio-frequency ion mass spectrometer 
tube, located in OPEP-1, was used to measure thermal atmospheric 
ions having mass-to-charge values from 1 to 45 amu, with a mass 
resolution of approximately I in 20 amu. Concentrations from 
1.0 to 10^ ions per cc were measured. The time between consecutive 
samples of each ion detected, i.e., the spectral sweep rate, was 
25.6 sec. This time interval corresponded to a spatial resolution 
of from 175 to 200 km along the orbit path, or to 1.5 deg in 
latitude. Mean ion mass and total ion concentration were also 
calculated. The experiment provided useful data for about one 
year. It failed on October 18, 1967. 

BIBLIOGRAPHY 

PM: A68-37114, A68-41673, A69-31326, A69-34939, 
A71-33762, A73-I1904, A73-15533. 

PS: A68-38423, A7 1-30037. 

OS: A72- 10361. 


BRIEF DESCRIPTION 

The Cosmic-Ray Telescope Experiment was designed l > 
measure the differential energy spectra of protons, helium nuclei, 
and heavier nuclei up to Z = 10, within the energy range from 50 
to 2000 MeV/nucleon. The telescope had a maximum sampling 
rate of one count per 288 msec. The telescope, located in the 
main body, consisted of two detectors, a scintillator with its 
associated PM, and a scintillator and a Cerenkov element sandwich 
with both elements optically coupled to the same PM. A 70-nsec 
coincidence circuit coupled the two detectors to form the telescope. 
Pulses from each detector were pulse height analyzed. Sample pulse 
heights, the coincidence count rate, and the count rate of the first 
detector were telemetered. The noise levels of the spacecraft 
increased to sufficient amplitude to render the first detector count 
rate data unusable except during eclipse periods. All the useful 
data from this experiment were obtained between October 15 and 
October 24, 1965, and about 17 percent of the data obtained during 
this period contain useful information. 

BIBLIOGRAPHY 

PM: A66-23684, A68-41562. 

PS: N74- 19088. 
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OGO 2, Van Allen 


Corpuscular Radiation 
Experiment 
65-081 A- 18 
5010, C-10 


EXPERIMENT NAME 

NSSDC ID 

PROJECT DESIGNATION 
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OGO 3 

SPACECRAFT CHARACTERISTICS 


on December I, 1969. The spacecraft was then placed in a limited 
operations status, with only data from experiment B-11 (Heppner) 
being acquired. These activities continued until February 29, 1972, 
at which time the OGO 3 operations were completely terminated. 


COMMON NAME OGO 3 

ALTERNATE NAMES OGO-B, EGO-2, 

EOGO-2, 02195, S49A 

NSSDC ID 66-049 A 

LAUNCH DATE 06/07/66 

WEIGHT IN ORBIT 515 kg 

LAUNCH SITE Cape Canaveral, United 

Stales 

LAUNCH VEHICLE Atlas-Agena B 

SPONSORING COUNTRY United States 

SPONSORING AGENCY NASA-OSSA 


ORBIT PARAMETERS 

Epoch Date 

Apogee (km all) ... 
Perigee (km alt) .... 

Period (min) 

Inclination (deg) ... 


INITIAL LATER 
06/07/66 10/31/69 

122,219 111,680 

295 10,682 

2913 2913 

31.4 70.8 


PERSONNEL 

Project Manager - 

W. E. Scull T NASA-GSFC - Greenbell, Maryland 
Project Scientist - 

G. H. Ludwig - NASA-GSFC - Greenbelt, Maryland 
Program Manager - 

C. D. Ashworth - NASA Hq - Washington, D.C. 
Program Scientist - 

A. W. Schardt - NASA Hq - Washington, D.C. 


SPACECRAFT/ MISSION BIBLIOGRAPHY 


Papers with major discussion of spacecraft, mission, testing, 
subsystems or ground systems prepared by NASA project or 
project support personnel. 

A63- 10333, A69-36674, A70-35303. 

N74-74630, N74-76932. 


Papers with minor discussion of spacecraft, mission, testing, 
subsystems or ground systems prepared by NASA project or 
project support personnel. 


N74-76912. 


Papers about spacecraft, mission, testing, subsystems, or ground 
systems prepared by NASA contractor personnel. 


A64- 10864. 

N69-33977. N74-74623. 


EXPERIMENTS 
OGO 3, Anderson 


BRIEF DESCRIPTION 

The purpose of the OGO 3 spacecraft, the third of a series of 
six orbiting geophysical observatories, was to conduct many 
diversified geophysical experiments to obtain a better understanding 
of the Earth as a planet. OGO 3 consisted of a main body that 
was parallelepiped in form, two solar panels, each with a 
solar-oriented experiment package (SOEP), two orbital-plane 
experiment packages (OPEP) and six appendages EP-1 through EP-6, 
supporting the boom experiment packages. One face of the main 
body was designed to be Earth pointing (z axis), and the line 
connecting the two solar panels (x axis) was intended to be 
perpendicular to the Earth-Sun-spacecraft plane. The solar panels 
were able to rotate about the axis. The OPEPs were mounted on, 
and could rotate about, an axis that was parallel to the z axis and 
attached to the main body. OGO 3 maintained three-axis 
stabilization for 46 days. Due to a failure in the attitude control 
subsystem on July 23, 1966, the spacecraft was then put into a 
permanent spin mode about the z axis. Both the orientation of 
the spin axis and the spin period were variable, the latter usually 
in the range 90 sec to 125 sec. At launch, the local lime of 
apogee was 2300 hr. OGO 3 carried 21 experiments, thirteen of 
these were particle studies, and two were magnetic field studies. 
In addition, there was one each of the following types of experiments 
- Interplanetary Dust, VLF, Lyman-Alpha, Gegenschein, Atmos- 
pheric Composition, and Radio Astronomy. Real-time data were 
transmitted at 1, 8, or 64 kbs depending on the distance from the 
spacecraft to Earth. Playback data were tape recorded at 1 kbs 
and transmitted at 64 kbs. Two wideband transm itiers, one 
feeding into an omnidirectional antenna and the other feeding into 
a directional antenna, were used to transmit data. A special purpose 
telemetry system, feeding into either antenna, was also used to 
transmit wideband data in real time only. Tracking was ac- 
complished by Using radio beacons and a range and range-rate 
S-band transponder. By June 1969, data acquisition was limited 
to 50 percent of the orbital path. Routine operation was discontinued 


EXPERIMENT NAME Solar Cosmic Rays 

NSSDC ID 66-049A-01 

PROJECT DESIGNATION 4901, B-01 

PERSONNEL 

PI - K..A. Anderson 

University of California - Berkeley, California 
OI - G.H. Pin 

University of California - Berkeley, California 


BRIEF DESCRIPTION 

The instrumentation for this experiment consisted of a Csl crystal 
surrounded by a plastic anticoincidence shield and optically coupled 
to a PM. The system also contained a 32-channel pulse height 
analyzer. Although the principal objective of this experiment was 
to measure 3- to 90-MeV solar protons, the detector had no ability 
to discriminate between different kinds of particles. The system 
was mounted in SOEP-1 and had a 38-deg acceptance cone angle. 
Inflight calibration was provided. Counts in groups of four channels, 
accumulated over 31/32 of the telemetry frame time (1.152, 0.144, 
or 0.018 sec), were read out during successive telemetry frames. 
Thus, complete spectral analysis required eight frames. Although 
the detector axis was intended to point toward the Sun, a malfunction 
in the OGO 3 attitude control system prevented this. Shortly 
before launch, it was determined that channel 1 failed to operate. 
Shortly after launch, it was found that counts in channels 4n plus 
1 (n - 1,2. 3, 4, 5, 6, 7) were incorrect (high). 


BIBLIOGRAPHY 

PM: A68-37148, A69-22181. A69-37555, A71-19825. 
N69-23730. N69-29659. 

B03937-000, B03943-000. 

OS: A68-31924. 
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OGO 3, Bohn 


EXPERIMENT NAME Interplanetary Dust 

Particles 

NSSDCID 66-049V21 

PROJECT DESIGNATION : ! 4916 B-16 

PERSONNEL ’ 

PI - J.L. Bohn 

ru Temple University - Philadelphia, Pennsylvania 
UI - W.M. Alexander 

Baylor University - Waco, Texas 


SPACECRAFT A.ND EXPERIMENT CHARACTERISTICS 

PERSONNEL 

PI - H.S. Bridge 

MIT - Cambridge, Massachusetts 

A. M. Bonetti 

University of Florence Florence, Italy 

B. Rossi 

r\i ' Cambridge, Massachusetts 

- A.J. Lazarus 

MIT - Cambridge, Massachusetts 
F. Scherb 

MIT - Cambridge, Massachusetts 
V.M. Vasyliuiias 

MIT - Cambridge, Massachusetts 


OI 

OI 


OI 

OI 


BRIEF DESCRIPTION 
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BIBLIOGRAPHY 

N7fS A71-14014, A71-33741. 

B 1 59 1 8-000. 

PS: A68-29467. 


OGO 3, Bridge 


EXPERIMENT NAME Plasnta Probe, Faraday 

ksSDC ID moA OA 

PROJECT designation 49S b-w 


BRIEF DESCRIPTION 

Two multi-grid Faraday cups were used to studv the di 
protons and electrons of the solar wind 
loS in^*SOEp"^ magnetotail. One single collector Faraday cup,’ 
located in SOEP-2. was used to study electrons in four eneroJ 
windows between 40 eV and 2 keV. Currents in all four enerfv 
windows were measured every 4.6 sec. The detector worked wfu 

turned off. One split-collector Faraday cup was to be used to 
t7e Lfa' ar^useteL “ =^Pmup of the spacecraft, 

BIBLIOGRAPHY 

N72-^87t|’ '^^’*•'*“7, A69-I9373, A71-30029. 

OS; A73-33436. 


OGO 3, Cline 


EXPERIMENT NAME Positron Search and 

NSSDC ID Spectrum 

PROJECT DESIGN.ATlbN 4^CM B-M 

PERSONNEL ^ 

PI - T.L. Cline 

rw e ~ Greenbelt, Maryland 

OI E.W. Hones. Jr. 

ease - Los Alamos, New Mexico 


brief DESCRIPTION 

enerBv^oTo"7MlvT* determine whether low- 

prA' y, “ V".', 

S7aT“L'’s?L'n 'iV,r 

SOFP variety. The experimental apparatus located in 

surrounded by a X 

anticoincidence shield, with the output of the whole unit beine 

" »a, primarily designed 

s£yp;«-',Ke'e“d"y>,rs"^^^^ 

keV and I MeV. allp»ir.e'X7U^^ adtjfciSSyS 
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of the data. Inflight calibration of the spectrometer was ac- 
complished by monitoring the 511-keV annihilation line. The 
experiment was successful. 

BIBLIOGRAPHY 

PM: A68-I7769, A68-41427, A69-23753, A70-38098. 

PS: A74-30149. 


OGO 3, Evans 


EXPERIMENT NAME Low-Energy Proton 

Experiment 

NSSDC ID 66-049A-07 

PROJECT DESIGNATION 4906, B-06b 

PERSONNEL 

PI - D.C. Evans 

NASA-GSFC - Greenbelt, Maryland 
OI - L.R. Davis 

NASA-GSFC - Greenbelt, Maryland 


BRIEF DESCRIPTION 

This experiment was designed to measure the intensity and 
energy spectrum of 5- to 100-keV protons. It was located in the 
main body, and it employed channeltron detectors, cylindrical 
electrostatic analyzers, and a broom magnetic analyzer to reject 
electrons. It was designed to replace the GM portion of the 
cosmic-ray isotopic abundance experiment (66-049A-02) and utilized 
a power supply and data accumulators from experiment -02. An 
unexpected and unexplained high background counting rate 
prevented the acquisition of useful data. 

BIBLIOGRAPHY - None found 


OGO 3, Frank 


EXPERIMENT NAME Low-Energy Electrons 

and Protons 

NSSDC ID 66-049A-08 

PROJECT DESIGNATION 4908, B-08 

PERSONNEL 

PI ~ L.A. Frank 

University of Iowa - Iowa City, Iowa 
Ol - J.A. Van Allen 

University of Iowa - Iowa City, Iowa 


BRIEF DESCRIPTION 

This experiment measured the differential energy spectra of 
protons and electrons over the energy range 100 eV to 50 keV 
(subdivided into 13 energy intervals) within and in the vicinity of 
the magnetosphere of the Earth. The instrumentation, located on 
EP-2, consisted of two curved-plate, cylindrical, electrostatic 
analyzers, used as a low-energy proton and electron differential 
energy analyzer (LEPEDEA), and two Bendix continuous channel 
multipliers. The accumulation time per channel was about 1 sec. 
Approximately 5 min were required to complete a scan of the 
entire energy range. After the spacecraft attitude control system 
failed on July 23, 1966, one of the LEPEDEAs was oriented parallel 
to the spacecraft spin axis, and the other was oriented perpendicular 


to the spin axis. (The spin period varied from about 91 to 122 
sec.) The experiment performed normally until it failed on May 
23, 1967. 


BIBLIOGRAPHY 


PM: A67- 19926. A67-26312, A67-37401, A68- 17771, 
A68-34245, A68-41684, A69- 19358, A70-23490, 
A70-2349I, A70- 30089, A70-43834, A71-17261, 
A71-24781. 

N66-13640, N68-15232. 


PS: A69-29565. 


OS: A69-37967, A70-30358, A70-31905, A70-37487, 

A7M7263. 

B 18378-000. 


OGO 3, Fritz 


EXPERIMENT NAME Radio Propagation 

NSSDC ID 66-049 A- 16 

PROJECT DESIGNATION 4914, B-14 

PERSONNEL 

PI - R.B. Friu 

ESSA -- Boulder, Colorado 
Ol - J.K. Hargreaves 

ESSA - Boulder, Colorado 
Oi - R.S. Lawrence 

ESSA - Boulder, Colorado 
OI ' O.K. Garriott 

Stanford University - Stanford, California 


BRIEF DESCRIPTION 

In this experiment a radio beacon transmitted at two coherent 
frequencies, 40.01 and 360.09 MHz, using antennas located on 
EP-2 and EP-3, respectively. Both frequencies were modulated by 
20-kHz and 2(X)-kHz sine waves. The signals were received by 
two sets of tracking antennas near Boulder, Colorado. Each antenna 
system consisted of a 28-ft paraboloid to receive the 360-MHz 
signal, and a 6-element yagi for the 40-MHz signal. In using 
Faraday rotation techniques on the 40-MHz signal, the computed 
total electron content depends on the distribution of electron density; 
i.e., the total number of electrons affecting the signal were assumed 
to occur near the electron density maximum. In the modulation- 
phase or ‘group-delay’ technique, the determination of tec js 
independent of the electron density distribution. The two 
measurements then should be comparable at lower spacecraft 
altitudes, but at high altitudes the two measurements should differ 
due to electrons well removed from the ionospheric maximum. 
This experiment caused severe interference with the command 
receiver. Before a means of successful operation could be devised 
to counteract the interference effect, the spacecraft attitude system 
failed. The subsequent spin-stabilized mode was not suitable for 
experiment operation, so no useful data were obtained. 


BIBLIOGRAPHY 
PM: B18548-000. 
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OGO 3, Haddock 


EXPERIMENT NAME Radio Astronomy 

NSSDC ID 66-049A-18 

PROJECT DESIGNATION 4918, B-18 

PERSONNEL 

PI - F.T. Haddock 


University of Michigan - Ann Arbor, Michigan 


BRIEF DESCRIPTION 

The objective of this experiment was to measure the spectrum 
of solar radio noise bursts in the 2- to 4-MHz band. The 
instrumentation included a 9-m antenna in SOEP-1 and a 
swept-frequency receiver in the main body. Forty-five days after 
launch, a malfunction occurred in the sweeping trigger pulse, 
intermittently causing the sweep to change from a 4- to 2-MHz 
sweep once every 2 sec to a 4- to 3-MHz sweep every second. By 
October 10, 1966, the experiment operated in the l-sec sweep mode 
(4 to 3 MHz) only. A large quantity of useful data was obtained 
from this experiment. 


BIBLIOGRAPHY 


PM: 

A70-34835, 

N70-11147, 

N74-76907. 

A71-19724, A71-43I76. 

N70- 12221, N74-74631, N74-74660, 

PS: 

N69-25437. 


OS: 

N70-33175. 



OGO 3, Helliwell 


EXPERIMENT NAME VLF Noise and 

Propagation 

NSSDC ID 66-049A-17 

PROJECT DESIGNATION 4917, B-17 

PERSONNEL 

PI - R.A. Helliwell 


Stanford University - Stanford, California 
01 - L.H. Rorden 

Stanford University - Stanford, California 


BRIEF DESCRIPTION 

This experiment measured naturally occurring VLF noise 
phenomena within the spacecraft orbit region, such as terrestrial 
noise produced below 70 km, emissions from charged particles 
trapped in the magnetic field of the Earth, cosmic noise, and proton 
and helium whistlers. The instrumentation consisted of a loop 
antenna and preamplifier at the end of a long boom (EP-5) and 
the receiver electronics package in the spacecraft main body. The 
receiver system provided a wide frequency coverage, from 0.2 to 
100.0 kHz contiguous narrowband measurements and from 0.015 
to 12.5 kHz broadband measurements. It had a dynamic range of 
about 80 db. The antenna bias capability was lost in July 1968, 
and for one month (August 1969) the spacecraft was shut down 
due to a power lo>s. Observations were made for a total of 
27,810 hours during the active spacecraft lifetime. 


BIBLIOGRAPHY 

PM: A69-25I53, A69-31981, A70-27183, A7M1499, 
A 72-42043 A 7 3-4 1 9 P 

N67-3083!’ N68- 14025, N70- 15678, N70-33156, 
N73- 16344. 

BO 1263-000, BO 1265-000. 

PS: A68-37940. 

N68-1798U 

OS: A70-30078. A70-40479, A71-30952, A72-21189. 

B00969-000. 


OGO 3, Heppner 


EXPERIMENT NAME 

.... Magnetic Survey Using 
Two Magnetometers 

NSSDC ID 

.... 66-049A-11 

PROJECT DESIGNATION 

PERSONNEL 

.... 4911, B-ll 

PI - J.P. Heppner 


NASA-GSFC - Greenbelt, 

Maryland 

OI - B.G. Ledacy 

NASA-GSFC - Greenbelt, 

Maryland 

OI - R.M. Caimpbell 

NASA-GSFC - Greenbelt, 

Maryland 

OI - T.L. Skilloaan 

NASA-GSFC - Greenbelt, 

Maryland 

OI - M. Sugiuira 

NASA-GSFC - Greenbelt, 

Maryland 


BRIEF DESCRIPTK3N 

The primary obrj>sctive of this experiment was to study the 
geomagnetic field amil its interactions with the environment. The 
detector system, locaited in EP-6, consisted of a boom-mounted, 
triaxial, dual range,, fluxgate magnetometer and two boom- 
mounted, dual-cell, optically pumped, self-oscillating rubidium 
vapor magnetometers^. The triaxial fluxgate magnetometer provided 
simultaneous measiurcmenis of the three magnetic-field vector 
components in two different ranges, plus or minus 30 gammas 
and plus or minus 3v0O gammas. The accuracy for the fluxgate 
was plus or minus 2 ^mmas in field intensities up to 30 gammas 
and reached a maxirmum of 10 gammas in field intensities of 300 
gammas (checked by mxeansof inflight comparison with the rubidium 
magnetometer). The aiccuracy of the rubidium vapor magnetometer 
is about 2 gammas four large field values. The instrument is not 
reliable for fields less^ ithan 10 gammas. The fluxgate and rubidium 
sensors returned nornitnal data until about July 23. 1966, when the 
spacecraft attitude conntrol system failed. Fluxgate data taken after 
this date are of poo<r-to-useless quality due to the difficulty of 
correcting these data for spacecraft spin. The vector data from 
the rubidium instrument suffer from this same problem. However, 
the field magnitudes obtained by the rubidium magnetometers remain 
useful, with about 5(0 percent data coverage from July 1966 to 
August 1968. 


BIBLIOGRAPHY 

PM: A69-11226, A70- 30076, A7 1-23635. A72- 10886, 
A72- 12084,. A73-11732, A73-43693. 

N71-2527U N71-32436. 

819906-0001. 

PS: A71-17258. 

N70-1931T. 
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OM: A73- 13871. 

OS: A7 1-17686. A7 1-34777. A72-42902. 


OGO 3, Konradi 


EXPERIMENT NAME Trapped Radiation 

Scinlillalion Counter 

NSSDC ID 66-049 A- 10 

PROJECT NAME 4905, B-05 

PERSONNEL 

PI - A. Konradi 

NASA-GSFC - Greenbelt, Maryland 
OI - L.R. Davis 

NASA-GSFC - Greenbelt, Maryland 
OI - R.A. Hoffman 

NASA-GSFC - Greenbelt, Maryland 
OI - J.M. Williamson 

NASA-GSFC - Greenbelt, Maryland 


BRIEF DESCRIPTION 

The objectives of this experiment were (1) to study the 
temporal and spatial variations of the trapped particle intensities, 
pitch angle distributions, and energy spectra of electrons (10 to 
100 keV) and protons (100 to 1(XX) keV) and (2) to determine 
particle lifetimes, processes by which trapped particles are lost, 
and the sources and accelerating mechanisms of trapped particles. 
The experiment, located in OPEP-2, consisted of a filter wheel, 
wheel stepping motor, phosphor scintillator, PM, electrometer, and 
count-rate meter. The detector had two entrance apertures for 
particles, one aligned with the phototube axis and one at 90 deg 
to this axis. Both protons and electrons could enter the aligned 
opening and reach the phosphor. Only electrons could enter the 
90-deg opening, scatter off a gold disc, and reach the phosphor. 
The counting rate with the aligned opening measured proton flux, 
and the current measured the total energy flux of electrons, protons, 
etc. The current with the 90-deg opening measured the electron 
energy flux. Different thickness absorbers on the wheel provided 
spectral information. The experiment worked well until the absorber 
wheel stopped in January 1967. 

BIBLIOGRAPHY 
. PM: A69-21699. 


hydrogen in the hydrogen geocorona. The instrumentation consisted 
of four ion chambers mounted on the anti-Earth door of the main 
body. Each ion chamber was filled with nitric oxide gas and had 
lithium fluoride windows. The ion chambers were sensitive in the 
1050- to 1350-A band. The experiment functioned well from launch 
until July 23, 1966. On this date, OGO 3 was commanded to the 
spin mode, and the experiment faced the Sun, causing detector 
degradation. The experiment has been inoperable since. 

BIBLIOGRAPHY 

PM: A70-2718I. A71-I4028. 

PS: A69-30I9L 

OS: A7 1-24439, 


OGO 3, McDonald 


EXPERIMENT NAME Cosmic-Ray Isotopic 

Abundance 

NSSDC ID 66-049 A-02 

PROJECT DESIGNATION 4906, B-06a 

PERSONNEL 

PI - F.B. McDonald 

NASA-GSFC - Greenbelt, Maryland 
OI - G.H. Ludwig 

- NASA-GSFC - Greenbelt, Maryland 


BRIEF DESCRIPTION 

To analyze the charge and energy spectra of the primary 
cosmic radiation, a dE/dx vs E plastic scintillator telescope measured 
ions with Z values between 1 and 8 and with energies in a 
Z-dependent range (for example, for Z=i or 2, the range was 15 
to 80 MeV /nucleon; for Z =6, the range was 25 to 145 MeV/nudeon). 
Pulse height analysis was performed on I, 8, or 64 events per sec. 
Count rates in various telescope modes were also obtained. The 
instrumentation was located on the anti-Earth panel of the main 
body. The channel-multiplier portion of the experiment failed 90 
hours after initial turn-on, resulting in a serious degradation of 
the experiment. 

BIBLIOGRAPHY - None found 
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OGO 3, Mange 


EXPERIMENT NAME Geocoronal 

Lyman-Alpha Scattering 

NSSDC ID 66-049A-19 

PROJECT DESIGNATION 4919, B-19 

PERSONNEL 

PI - P.W. Mange 

Naval Research Laboratory - Washington, D.C. 


EXPERIMENT NAME Spherical Ion and 

Electron Trap 

NSSDC ID 66-049A-13 

PROJECT DESIGNATION 4912, B-12 

PERSONNEL 

PI - R.C. Sagalyn 


AFCRL - Bedford, Massachusetts 
OI ~ M. Smiddy 

AFCRL - Bedford, Massachusetts 


BRIEF DESCRIPTION 

This experiment was designed to measure the intensity of 
hydrogen Lyman-Alpha radiation (1216 .A) scattered by neutral 
hydrogen af 5 to 19 Rj. This wavelength is the fundamental 
resonance line of neutral atomic hydrogen, and these intensity 
measurements, therefore, provide a measure of the density of neutral 


BRIEF DESCRIPTION 

Two independent spherical electrostatic analyzers were used to 
measure the flux, energy distribution, temperature, and density of 
ions and electrons from perigee up to spacecraft apogee. Electron 
and ion densities were measured in the range I to 10^ particles/cubic 
centimeter. The range of measurements of thermal ion and electron 
temperatures was from 700 to approximately 100,(XX) deg K. The 
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data obtained were used to study the low-encrgy plasma properties 
of the magnetosphere during quiet and disturbed solar periods. 
Each analyzer, composed of a mesh ball surrounding a collector, 
was mounted on boom EP-l that extended 2.4 m from the vehicle 
surface. The experiment had a basic cycle time of 25.6 min. Density, 
spacecraft potential, and differential energy distribution were 
measured repeatedly for approximately 13 min during a cycle. 
High-energy flu.x and energy distribution were measured during 
the remaining 13 min. Inflight calibrations were applied to the 
electrometers of both sensors once per cycle. The measurements 
were judged to be accurate to approximately 30 percent. The 
experiment prov ided good data during the first 3 months of operation 
in spile of some degradation due to observatory spin. The failure 
of the mode commutator in October 1966 caused further degradation 
of the experiment. 

BIBLIOGRAPHY 
PM: A68-2942I. 


OGO 3, Simpson 


EXPERIMENT NAME Cosmic-Ray Spectra and 

Fluxes 

NSSDC ID 66-049A-03 

PROJECT DESIGNATION 4907, B-07 

PERSONNEL 

PI - J.A. Simpson 

University of Chicago - Chicago, Illinois 
OI - C.Y. Fan 

University of Chicago - Chicago, Illinois 
OI - P. Meyer 

University of Chicago - Chicago, Illinois 


BRIEF DESCRIPTION 

Three solid-state particle telescopes were used to measure the 
intensity and energy distribution of cosmic rays. A dE/dx vs E 
telescope (composition telescope) resolved the nuclear composition 
of cosmic rays in the energy range from 30 to 1(X) MeV/nucleon 
(charge resolution range through Z = 26, energy per nucleon 
intervals approximately proportional to Z^/A). A dE/dx vs range 
telescope (proton-alpha telescope) detected protons and alpha 
particles in the energy range from 1.6 to 33 MeV/nucleon, and a 
single-element low-energy proton telescope (OPEP telescope) was 
primarily sensitive to protons in the energy range from 1.4 to 3.7 
MeV. The composition and proton-alpha telescopes were located 
in the main body and oriented parallel to the spacecraft z axis, 
whereas the OPEP telescope was oriented perpendicular to the z 
axis. Pulse height information was obtained from the composition 
telescope using one 256-channel and two 512-channel pulse height 
analyzers. This allowed pulse height analysis of particles in four 
energy intervals - for protons 5 to 11 MeV, 1 1 to 22 Mev, 22 to 
103 MeV, and greater than 103 MeV. Pulse height information 
was sent back from the proton-alpha telescope using one 256-channcl 
pulse height analyzer. This allowed pulse height analysis of particles 
in two energy ranges - for protons 1.6 to 8.6 MeV and 8.6 to 33 
MeV. Count rate information was obtained from all three telescopes. 
The time resolution ranged from about one measurement per 0.02 
sec to about one measurement per 147 sec, depending on the counting 
mode and the telemetry bit rale. The experiment was not affected 
by observatory spin, and useful data were obtained. 

BIBLIOGRAPHY 

PM: A68-41420, A71-18127. 

B037I6-0G0. 


OGO 3, Smith 


EXPERIMENT NAME Triaxial Search-Coil 

Magnetometer 

NSSDC ID 66-049A-12 

PROJECT DESIGNATION 4910, B-IO 

PERSONNEL 

PI - E.J. Smith 

NASA-JPL - Pasadena, California 
OI - R.E. Hoizer 

University of California - Los Angeles, California 


BRIEF DESCRIPTION 

In this experiment magnetic field variations were measured 
triaxially from 0.01 to 800 Hz by a search-coil magnetometer with 
high-permeability core mounted on boom EP-5. The signals were 
divided into a high-frequency and a low-frequency channel which 
overlapped near the center of the five-decade frequency band. The 
low-frequency wave forms were digitized and telemetered. The 
high-frequency information was obtained continuously by using an 
on-board low-resolution spectrum analyzer consisting of five comb 
filters centered at 10, 32, 100, 320 and 800 Hz. The high- 
frequency wave forms were also telemetered (on a part-time basis) 
in analog form for subsequent high-resolulion, ground-based 
processing. The instrument performed throughout the operational 
life of the spacecraft, but the usefulness of the three broadband 
channels was reduced by spacecraft interference. 

BIBLIOGRAPHY 

PM: A68-41693, A69- 18834, A69-36675, A69-4050I, 
A70-21380, 

PS; A70-30078. 

N73- 10791. 

PC: N69-72494. 

OS: A72-21189. 


OGO 3, Taylor 


EXPERIMENT NAME Positive Ion 

Composition 

NSSDC ID 66-049A-15 

PROJECT DESIGNATION 4915, B-15 

PERSONNEL 

PI - H.A. Taylor, Jr. 


NASA-GSFC - Greenbelt, Maryland 
OI - N.W. Spencer 

NASA-GSFC - Greenbelt, Maryland 


BRIEF DESCRIPTION 

This experiment was designed to study the global nature of 
the thermal ions surrounding the Earth. The experiment contained 
two ceramic Bennett RE mass spectrometers mounted in OPEP-1. 
Each tube contained 17 grids, a collector, and an external guard 
ring. Voltages on the guard ring and on some of the grids were 
set at fixed or controlled negative dc voltage levels. When a positive 
ion of proper mass and velocity was resonant with the RF voltage, 
it passed the final positive grid and struck the collector. These 
impinging positive ions caused a current flow that was converted 
by an electrometer to a voltage directly proportional to the current. 
The resultant voltage was processed by the decade amplifier into 
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analog data outputs for each tube, one output for each decade of 
collector current between lO '-* and lO'** amp. The low mass 
spectrometer measured ions with mass-to-charge ratios from 1 to 
6 amu, with a resolution of 0.5 amu. The high-mass spectrometer 
measured m/e values from 7 to 45 amu, with a resolution of 1 in 
20. A complete mass scan took 64 sec. The instruments had a 
dynamic range from 5 ions/cc to lO^" ions/cc. Excellent data were 
obtained during the first 40 days of attitude-controlled operation. 
Useful data were also obtained during the subsequent spin mode 
operation but w iih complications due to altitude effects. The gradual 
increase in perigee height also placed some limitations on the 
usefulness of this experiment. 


BIBLIOGRAPHY 


OGO 3, V\ inckler 


EXPERIMENT NAME Electron Spectrometer 

NSSDC ID 66-049 A-22 

PROJECT DESIGNATION 4909, B-09 

PERSONNEL 

PI - J.R. Winckler 

University of Minnesota - Minneapolis, Minnesota 
OI - R.L. Arnoldy 

University of Minnesota - Minneapolis Minnesota 
Ol - K.A. Pfiuer 

University of Minnesota - Minneapolis, Minnesota 


PM: A68-19744, A68-37114, A69-23777, A70-26568, 
A70-29I85, A70-38377, A72- 17453. 


PS: A68-41673. 


OM: A69-25I53, A69-25157. 


OS: A70-30358. 


OGO 3, Whipple 


EXPERIMENT NAME Planar Ion and Electron 

Trap 

NSSDC ID 66-049A-14 

PROJECT DESIGNATION 4913, B-13 

PERSONNEL 

PI - E.C. Whipple 

ESSA - Boulder, Colorado 
OI - B.E, Troy, Jr. 

NASA-GSFC - Greenbelt, Maryland 


BRIEF DESCRIPTION 

This experiment was designed to measure the distributions of 
ions and electrons near thermal energy from perigee to apogee. 
The data also specified the magnitude and polarity of the 
spacecraft charge. The instrumentation consisted of a plasma 
detector and an electrometer, mounted together on the OPEP-1, 
and ancillary electronics that included logic and detection circuits. 
The plasma sensor contained three parallel circular grids and a 
collector. The aperture grid was 3.3 cm in diameter, and the two 
interior grids were 7.3 cm in diameter. A gold-plated magnesium 
collector was mounted behind the grids. The detector shell provided 
a ground plane flush with the spacecraft skin. The experiment 
was operated in both low-resolution and high-resolution modes 
for electrons and ions. The average time to complete an observation 
in any one mode was 15 sec. The collector current was measured 
with a vibrating reed electrometer in the range from 10 *^ to 10'^ 
amp. This experiment operated on a reduced schedule to minimize 
interference with the triaxial search coil magnetometer experiment. 
The data were also seriously degraded by observatory spin. 


BIBLIOGRAPHY 


PM: A74-18372. 

N74-74638. 

PS: A69-31976, A70-I3994, A73-33436. 


BRIEF DESCRIPTION 

The objective of this experiment was to measure the electron 
energy spectrum in the radiation belts for the range from 50 keV 
to 4 MeV. The experiment consisted of a five-channel electron 
spectrometer containing an analyzing electromagnet, a plastic 
scintillator crystal, a PM, and a pulse height analyzer. The 
analyzing electromagnet was used to define the five energy channels. 
The pulse height analyzer accepted only the pulses corresponding 
to the particular energy channel being sampled. In this way the 
background due to bremsstrahlung and penetrating particles was 
reduced because only those background pulses in the narrow energy 
band being analyzed were counted. This system was mounted in 
the main body in a direction 10 deg off the spacecraft z-axis with 
a 15-deg acceptance cone. Since OGO 3 was spin stabilized about 
its z-axis shortly after launch, the acceptance cone was effectively 
increased to 35 deg. Directional measurements of electrons were 
made in five contiguous, logarithmically equispaced energy channels 
between 50 and 4000 keV. Background particles were counted by 
operating the spectrometer without the electromagnet. The system 
sampled the five spectral intervals and five background intervals 
every 2.3 sec when the OGO 3 system was operating at 1 kbs. 
The sampling rate increased li.nearly with the telemetry bit rale. 
Data from each of the five channels were telemetered as one digital 
word. This experiment performed well from launch to December 
1, 1969, when all experiments aboard OGO 3 were turned off. 

BIBLIOGRAPHY 

PM: A68-41697, A69-40508, A69-43172, A70-30090. 
N67-13710, N69-19899, N70-17448, N70-17624, 
N72-28802, N74-74639. 

OM: N73-20842, N74-20502, N74-20503. 

OS: N74-74636. 


OGO 3, Winckler 


EXPERIMENT NAME Ionization Chamber 

NSSDC ID 66-049 A-23 

PROJECT DESIGNATION 4909, B-09 

PERSONNEL 

PI - J.R. Winckler 

University of Minnesota - Minneapolis, Minnesota 
OI R.L. Arnoldy 

Universitv of Minnesota - Minneapolis, Minnesota 
OI - S.R. Kane 

University of Minnesota - Minneapolis, Minnesota 
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BRIEF DESCRIPTION 


This experimeni was designed to measure the ionization due 
to primary cosmic rays. The instrumentation consisted of a 17.8-cm 
diameter integrating ionization chamber with a resetting drift-type 
electrometer. The system was mounted on the 1.2-m EP-4 boom 
extending from the main body of the spacecraft along the y axis. 
The chamber responded to electrons and protons with energies 
greater than 0.6 and 12 MeV, respectively, and to X-rays in the 
range 10 to 50 keV. The ionization current was measured by a 
vacuum tube electrometer the output of which, as a function of 
time, was an automatically resetting sawtooth ramp voltage between 
0 and 5 V. Data were telemetered in three independent forms 
through three digital words and one analog word, each of which 
was telemetered once every 1.152 sec when the OGO 3 system was 
operating at I kbs. The sampling rate linearly increased with the 
telemetry rate. This experiment performed well from launch to 
December 1969 when all experiments aboard OGO 3 were turned 
off. 


BIBLIOGRAPHY 

PM: A67-41232, A68-22450, A68-35480, A69-12740, 
A69-22182, A69-40508, A69-43172, A70-15106, 
A7M8I28. 
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OGO 3, Wolfe 


EXPERIMENT NAME Electrostatic Plasma 

Analysis (Protons 0.1-18 
keV) 

NSSDC ID 66-049A-05 

PROJECT DESIGNATION 4902, B-02 

PERSONNEL 

PI - J H. Wolfe 

NASA-ARC - Moffett Field, California 


PERSONNEL 

PI - C.L. Wolff 

NASA-GSFC - Greenbelt, Maryland 
OI - K.L. Hallam 

NAS.\-GSFC - Greenbelt, Maryland 
Ol - S.P. Wyatt 

University of Illinois - Urbana, Illinois 


BRIEF DESCRIPTION 

This experiment was designed to measure the amount of solar 
light that is scattered by particles in space (dust, etc.) in the 
neighborhood of the antisolar point. This light contribution to 
the night sky is called the (jegenschein. The data from the 
e.xperiment were to be pictures of the sky at the antisolar point 
taken by a TV camera and telemetered to Earth in the form of a 
matrix of pulse counts. The apparatus was similar, except in minor 
details, to that flown on OGO 1 (64-054A-1 1). The experimental 
package, located in SOEP-2, was a photoelectric camera that formed 
images of the sky in the visible and near-infrared regions of the 
spectrum. The data from this assembly were transmitted back to 
Earth where they were reconstructed into pictures. Each of these 
pictures covered less than 100 square degrees of the sky, with a 
resolution on the order of 0.25 deg. The package consisted of - 
(1) an f/1.5 objective lens, (2) a filter wheel containing three filters 
centered at 3000, 5000, and 7000 A, with passbands of 500 A, (3) 
an S-20 cathode deposited on a thin, curved ultraviolet transmitting 
glass, (4) an image dissector named the Star Tracker FW 143B 
made by the ITT Corporation, and (5) an electronic unit that 
amplified and counted the current pulses coming from the tube 
due to the individual photons arriving at the photocathode. The 
experiment failed to achieve its initial objective for the following 
reasons— (I) during the first six weeks of orbit the aniisolar point 
was within the Milky Way and could not be detected, (2) after 
the first six weeks of orbit the spacecraft was spun up, making it 
impossible to take pictures, and (3) the signal-to-noise ratio was 
not as large as expected due to scattered sunlight from other parts 
of the spacecraft. Despite the failure to achieve the original goals, 
an interesting study on the optical environment about the spacecraft 
was made. 

BIBLIOGRAPHY 

PM: A68- 12548. 

N67-35595. 


O 

< 


O 


VD 

vn 


BRIEF DESCRIPTION 

This experiment was designed to study the positive ion 
component of the solar wind plasma. Three quadrispherical 
electrostatic analyzers, two looking into the orbital plane (OPEP-2) 
and one solar-oriented (SOEP-2), were to be used to detect protons 
in 30 steps in the range 100 to 18,000 eV. Owing to the unintended 
spacecraft spin, little useful data were obtained. The data may be 
used to indicate the location of the magnetopause and bow shock. 


BIBLIOGRAPHY 
PM: A65-29239. 


OGO 3, Wolff 


EXPERIMENT NAME 

NSSDC ID 

PROJECT DESIGNATION 


Gegenschein Photometry 

66-049A-20 

4920, B-20 
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OGO 4 

SPACECRAFT CHARACTERISTICS 


COMMON NAME 

OGO 4 


ALTERNATE NAMES 

OGO-D, 

POGO 2, 


02895, S 50A 

NSSDC ID 

67-073A 


LAUNCH DATE 

07/28/67 


WEIGHT IN ORBIT 

562 kg 


LAUNCH SITE 

Vandenberg Air Force 


Base, United States 

LAUNCH VEHICLE 

Thrust-Augmented 


Thor-Agena D 

SPONSORING COUNTRY 

United States 

SPONSORING AGENCY 

NASA-OSSA 

ORBIT PARAMETERS 

INITIAL 

LATER 

Epoch Date 

07/27/67 

01/28/72 

Apogee (km alt) 

900 

505 

Perigee (km alt) 

416 

364 

Period (min) 

98 

93 

Inclination (deg) 

86.0 

86.0 


PERSONNEL 

Project Manager - 

W. E. Scull - NASA-GSFC - Greenbelt, Maryland 
Project Scientist - 

N. W. Spencer - NASA-GSFC - Greenbelt, Maryland 
Program Manager - 

C. D. Ashworth - NASA Hq. - Washington, D.C. 
Program Scientist ~ 

R. F. Fellows - NASA Hq. - Washington, D.C. 


BRIEF DESCRIPTION 

OGO 4 was a large observatory instrumented with experiments 
designed to study the interrelationships between the aurora and 
airglow emissions, energetic particle activity, geomagnetic field 
variation, ionospheric ionization and recombination, and 
atmospheric heating which take place during a period of increased 
solar activity. OGO 4 consisted of a main body, generally 
parallelepiped in form, two rectangular solar panels each including 
a solar-oriented experiment package (SOEP), two Orbital-Plane 
experiment packages (OPEP), and six appendages EP-1 through 
EP-6, supporting the boom experiment packages. The main body 
was attitude controlled by horizon scanners and gas jets and was 
designed to be pointed toward the Earth (z axis). The axis connecting 
the two solr.r panels (x axis) was designed to oscillate and remain 
perpendicular to the Earih-Sun-spacecraft plane. The solar panels, 
activated by Sun sensors, could rotate about this axis to obtain 
maximum radiation for the solar cells and, concurrently, orient 
the SOEP properly. The OPEPs were mounted on either end of 
an axis which was parallel to the z axis and attached to the forward 
end of the main body. The OPEP sensors normally were maintained 
looking forward in the orbital plane of the satellite. To maintain 
this orientation, the OPEP axis could rotate over 90 deg, and, in 
addition, an angular difference of over 90 deg was possible between 
the orientation of the upper and lower OPEP packages. The SOEP 
contained four experiments, and the OPEP contained five 
experiments- After the spacecraft achieved orbit and the experiments 
were deployed into an operating mode, an attitude-control problem 
occurred. This condition was corrected by ground-control 
procedures, and three-axis stabilization was maintained for 18 
months until complete failure of the tape recording systems in 
mid-January 1969. At that time, due to the difficulty of maintaining 
attitude control without the tape recorders, the attitude control 
system was commanded off, and the spacecraft was placed into a 
spin-stabilized mode about the axis which was previously maintained 


vertically. Initial spin period was 202 sec with the mean spin axis 
approximately perpendicular to the orbit plane (spin period as of 
March 12, 1969, was 217 sec). The precession period of the mean 
spin axis was about 5 days. In this mode, seven of the remaining 
experiments were turned off since no meaningful data could be 
observed by them. On October 23, 1969, the satellite was placed 
in a stand-by status. It was reactivated to obtain VLF observations 
from February I, 1970, to March 9, 1970; from January 27, 1971, 
to February 2, 1971; and from August 17, 1971, to September 27, 
1971. Operational support of OGO 4 was terminated on September 
27, 1971. 
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OGO 4, Anderson 


EXPERIMENT NAME Cosmic-Ray Ionization 

NSSDC ID 67-073A-07 

PROJECT DESIGNATION 5007, D-07 

PERSONNEL 

PI - H.R. Anderson 

Rice University - Houston, Texas 
01 - V.H. Neher 

Cal Tech - Pasadena, California 


BRIEF DESCRIPTION 

This experiment was designed to measure cosmic-ray and solar 
flare particle intensities (protons above 10 MeV, electrons above 
0.5 MeV) using an ion chamber. The ion chamber was mounted 
at the end of spacecraft boom EP-l about 2.5 m from the main 
body of the spacecraft. The ion chamber operated successfully 
for only the first 160 orbits of the satellite. The reason for the 
failure is not known. 


BIBLIOGRAPHY 


PM: A70-31903. 

N74-74624, N74-76923. 
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OGO 4, Barth 


EXPERIMENT NAME UV Spectrometer, 

1 100-3400 A 

NSSDC ID 67-073A-14 

PROJECT DESIGNATION 5014, D-14 

PERSONNEL 

PI - C.A. Barth 


University of Colorado - Boulder, Colorado 
OI - L.J. Wallace 

Kitt Peak National Observatory - Tucson, Arizona 
OI - E.F. Mackey 

Packard-Bell - Newbury Park, California 


BRIEF DESCRIPTION 

An Ebert-Fastie scanning spectrometer was used to measure 
the ultraviolet (UV) spectrum of the Earth in the wavelength 
range from 1100 to 3400 A, with a 20-A resolution. The 
objectives of this experiment included the measurement of the 
intensity of the following emissions - (a) the hydrogen Lyman-Alpha 
on both the day and night sides, (b) the atomic oxygen 1304-A 
day and twilight glow, and (c) the atomic oxygen 1356-A line, the 
atomic nitrogen 1493-A line, and the molecular nitrogen Lyman- 
Birge-Hopfield bands of the photoelectron-excited dayglow. Another 
objective was the determination of the vertical distribution of 
ozone from the measurement of the back-scattered UV daylight in 
the 2000- to 3400-A range. The focal length of the Ebert mirror 
was 250 mm, and the grating used had 2160 lines per millimeter. 
The spectral scan period was 74.5 sec. However, during about 7 
percent of the time, this scan period was reduced to 18.6 sec. 
The instrument was mounted on the main body looking to nadir. 
The F channel was the output of a PM with a sapphire window 
and a cesium lelluride cathode. The wavelength interval measured 
here extended from 1750 to 34(X) A, with a dynamic range of 10^ 
The G-data channel was the output of a PM with a lithium fluoride 
window and a cesium iodide cathode. On this channel the wavelength 
ranges scanned extended from 1100 to 1750 A, and the measured 
intensity could vary over a range from 1 to KXX). Prefocused 
light sources, some operated by command, provided in-orbit 
calibrations. This experiment remained operational until the support 
of OGO 4 was ended in September 1971. 

BIBLIOGRAPHY 

PM: A69-31400, A69-32645, A69- 36682, A70- 39338, 

A73- 10878, A73-41925. 

N69-26549. 

OM: A72-26402. 

OS: A69- 34957, A70-39344, A72-424I8. 


OGO 4, Cain 


EXPERIMENT NAME Magnetic Survey, 

Rubidium Vapor 
Magnetometer 

NSSDC ID 67-073A-06 

PROJECT DESIGNATION 5006, D-06 

PERSONNEL 
PI - J.C. Cain 


NASA-GSFC Greenbclt, Maryland 
OI R.A. Langcl 

NASA-GSFC Grecnbelt, Maryland 


BRIEF DESCRIPTION 

The OGO 4 rubidium vapor magnetometer, located in EP-6, 
was an optically pumped, self-oscillating dual cell instrument used 
to measure the scalar field from polar orbit. The instrument was 
sampled every 0.5 sec, and operated almost continuously from 
launch until January 19, 1969. The measurements were accurate 
to within 0.4 gamma, with an absolute accuracy expected to be 
about 2 gammas. The accuracy of the measurements was limited 
by spacecraft fields. 


BIBLIOGRAPHY 


PM: A69-37490, A69-42428, A70-39349, A7 1-29903, 
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OGO 4, Chandra 


EXPERIMENT NAME Positive Ion Study 

NSSDC ID 67-073A-19 

PROJECT DESIGNATION 5019, D-19 

PERSONNEL 

PI - S.S. Chandra 

NASA-GSFC - Greenbelt, Maryland 
OI J.L. Donley 

NASA-GSFC - Greenbelt, Maryland 
OI - R.E. Bourdeau 

NASA-GSFC - Greenbelt, Maryland 


BRIEF DESCRIPTION 

This instrument was a planar retarding potential analyzer (RPA) 
which was designed to measure ion composition and density, and 
the temperature of ions and electrons. The sensor unit in OPEP-l 
was oriented to face the spacecraft velocity vector. It consisted of 
three circular gold-plated wire-mesh grids mounted in front of a 
circular gold-plated collector. All elements were separated by 0.4 
cm. The outer grid was 2.5 cm in diameter, and the remaining 
elements were 6.4 cm in diameter. This outer grid was mounted 
on a 7-cm guard ring, flush with, but electrically isolated from, 
the OPEP. A sweep of stepping voltages (128 steps) was applied 
in alternating ion (middle grid swept from 12.6 to -0.1 v) and 
electron (outer two grids swept from -3.2 to 7.0 v) modes. Raw 
data consisted of plots of retarding potential values versus current 
flowing to the collector. These were analyzed to obtain temperature, 
density, and composition data. The 128 voltage steps required for 
each curve took 36.6 seconds to sweep, during which time the 
spacecraft moved a distance of 1.5 to 2.5 deg latitude. The densities 
observable ranged from about 100 to lOO.vXX) partic!es/cc. The 
composition determinations could not satisfactorily distinguish N 
from , but HE+ and H were consistently identifiable. This 
experiment operated satisfactorily for 13,563 hr over a period of 
about 18 months. Data collected after the spacecraft stabilization 
was lost were not usable. 
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BIBLIOGRAPHY 
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OGO 4, Haddock 

EXPERIMENT NAME 

NSSDC ID 

PROJECT DESIGNATION 

PERSONNEL 

PI - F.T. Haddock 

University of Michigan 
OI - W. Potter 

University of Michigan 

Radio Astronomy 

67-073 A-01 

5001, D-01 

- Ann Arbor, Michigan 

- Ann Arbor Michigan 


BRIEF DESCRIPTION 

The purpose of this experiment was to map the brightness 
temperature of the sky at a frequency of 2.5 MHz, using an 18-m 
raonopole antenna on the spacecraft and depending upon ionospher- 
ic focusing to achieve angular resolution. The experiment, located 
in SOEP-1, operated for the life of the spacecraft, returning data 
from radiometers operating at 2.0 and 2.5 MHz and measurements 
of the complex impedance of the antenna at 2.5 MHz. Radio- 
frequency interference generated within the spacecraft made 
interpretation of the radiometer data very difficult, and it appears 
to be impractical to extract mapping information. The antenna 
impedance measurements were unaffected and represent a body of 
data useful for the study of the properties of the ionosphere and 
the behavior of antennas in plasma. 

BIBLIOGRAPHY 

PM: A71-26144. 

N70-42352. 

PS: N69-25437. 


OGO 4, Helliwell 


a preamplifier stage at the end of the EP-5 boom, and a receiver 
electronics package in the main body of the satellite. Three 
step-frequency receivers covered the frequency ranges from 0.2 to 
1.6, 1.6 to 12.5, and 12.5 to 100 kHz. Observations from these 
receivers were tape recorded and read out upon command. These 
three step-frequency receivers could be tuned, on command, to 
any fixed frequency in their range. The fourth (phase-tracking) 
receiver operated between 14.4 and 26.3 kHz and was tuned on 
command to receive signals from any VLF station transmitting in 
this range. These data were recorded and transmitted in the same 
way as the step- frequency receiver data. The fifth and sixth 
receivers were broadband, operating from 0.015 to 0.30 kHz (ELF) 
and from 0.30 to 12.5 kHz (VLF). These data were not tape 
recorded, but were observed only in real time on the special purpose 
telemetry channel. A matching transformer connected on command 
to the antenna allowed cither electric field or magnetic field 
observations. This experiment was the same as that for OGO 2, 
except for the addition of the ELF receiver and the ability to 
make electric-field observations. The experiment operated nominally 
through February 1968, when the electric field observing mode 
failed. Subsequent operation continued until spacecraft shut-down 
in November 1969. The experiment was reactivated in 1970 
(I February - 9 March), and twice in 1971 (27 January - 2 February, 
and 17 August - 27 ^ptember). It was turned on once in 1971 
for Apollo support, and once to obtain correlative data for USAF 
Cannonball (71-067C) observations. 
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OGO 4, Hinteregger 


EXPERIMENT NAME Solar UV Emissions 

NSSDC ID 67-073A-20 

PROJECT DESIGNATION 5020, D-20 

PERSONNEL 

PI - H.E. Hinteregger 

AFCRL - Bedford, Massachusetts 
Ol - D.E. Bedo 

AFCRL - Bedford, Massachusetts 
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EXPERIMENT NAME VLF Noise and 

Propagation 

NSSDC ID 67-073A-02 

PROJECT DESIGNATION 5002, D-02 

PERSONNEL 

PI - R.A. Helliwell 


Stanford University - Stanford, California 
OI - L.H. Rorden 

Stanford University - Stanford, California 


BRIEF DESCRIPTION 

This experiment consisted of six VLF radio receivers that studied 
natural and man-made VLF noise occurrences at orbital aliiiudes. 
The receiver systems consisted of an inflatable 2.9-m loop antenna. 


BRIEF DESCRIPTION 

This experiment was designed to measure solar photon flux as 
a function of wavelength between 170 and 1700 A. The experi- 
ment was located on SO E P-2, a solar-oriented panel on the 
spacecraft. Solar radiation entered the experiment package through 
an aperture equipped with a set of electrically charged grids to 
reject charged particles. Then the radiation illuminated a stack of 
six small gratings and was diffracted onto six photocathodes. These 
photocathodes were located in two PMs (two per PM). By electronic 
discrimination, only one photocathode was used at any given lime 
in each photomultiplier. The gratings were all illuminated at the 
same angle of incidence, and were stepped through the spectral 
range in 512 intervals every seven minutes during normal operation. 
An alternative mode provided for a short scan of 32 steps, beginning 
at any of 16 different points in the 512-siep scan. The experiment 
failed after two weeks in orbit (August 12, 1967), The two-week 
period was used to check out the instrument rather than to collect 
data, so no data resulted. 
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OGO 4, Jones 


PM: N65-29678. 
PC: N65- 14504. 


EXPERIMENT NAME Neutral Particle and Ion 

Composition 

NSSDC ID 67-073A-15 

PROJECT DESIGNATION 5015, D-15 

PERSONNEL 

PI - L.M. Jones 

University of Michigan - Ann Arbor, Michigan 
OI - R.J. Leile 

University of Michigan - Ann Arbor, Michigan 


OGO 4, Hoffman 


EXPERIMENT NAME Low-Energy Auroral 

Particle Detector 

NSSDC ID 67-073A-11 

PROJECT DESIGNATION 5011,0-11 

PERSONNEL 

PI R.A. Hoffman 

NASA-GSFC - Greenbelt, Maryland 
OI - D.S. Evans 

NASA-GSFC - Greenbelt, Maryland 


BRIEF DESCRIPTION 

The auroral particles experiment, located in EP-2, contained 
eight detectors, each comprised of a cylindrical electrostatic analyzer 
with a channel electron multiplier. Seven of these detectors were 
capable of measuring protons or electrons as selected by ground 
command, and the eighth detector measured background. Five of 
the detectors looked along a vector pointing radially away from 
the Earth, while three others looked out at 30 deg, 60 deg, and 90 
deg to the radius vector pointing away from the Earth. The look 
directions of all the detectors lay in a single plane. Four of the 
detectors that looked directly away from the Earth measured 
electrons or protons at either 0.7, 2.3, 7.4, or 23.8 keV, and the 
fifth measured the background. Those detectors at other angles 
measured electrons or protons at 2.3 keV. Most of the data were 
taken over the north and south auroral zones and polar caps, but 
a small amount of lower latitude data were taken. The data taken 
over the south auroral zone amounted to less than 5 percent of 
the data. Since the magnetic field of the Earth is nearly vertical 
in the auroral zone, the detectors that pointed away from the Earth 
measured precipitating particles, and the angled detectors measured 
particles having pilch angles nearly comparable to their respective 
spacecraft angles. All detectors, except for the 6 keV and the 90 
deg 2 keV, developed some noise problems preventing the 
measurement of small fluxes. Otherwise the detectors functioned 
normally from initial turn-on (July 30, 1967) until January 25. 
1969, when the experiment was turned off. The experiment was 
operated in the electron mode continuously for about six days out 
of every seven. 


BIBLIOGRAPHY 
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BRIEF DESCRIPTION 

The objective of this experiment was to obtain ambient 
composition data, for both neutral and ionized species, that would 
contribute to an understanding of several atmospheric processes 
and phenomena such as diffusive separation, photochemical 
production, and photoionizalion. The OGO 4 electron-impact, 
open-ion-source quadrupole mass spectrometer was programmed 
to measure the concentration of both neutral and charged particles 
over the mass-to-charge ratio range from 50 to 0. The resolution 
was such that mass-io-charge ratio (m divided by e) values 19, 20, 
and 21 could easily be distinguished. The maximum sensitivity for 
positive ions was 10 ions/cc/V output and for neutral species t00,(KH) 
neutral parlicles/cc/V output. The lower sensitivity for neutrals 
resulted from low-ionization efficiency of the ion source. There 
were six linear decade output ranges. To avoid sequential switching 


of all six decades, two amplifiers were provided at the electrometer O 

output, one with unity gain and the other with a gain of 10. Each < 

amplifier was connected to a separate analog data channel with 
this arrangement. The six-decade output range was achieved with — . 

only three range-switching operations. The remaining analog data O 

channel assigned to this experiment was devoted to spectrometer 
housekeeping data. Each sweep cycle, i.e., scan of m/e values from — 

50 to I, took 6 sec and resulted in a spatial resolution of 0.8 km VD 

per ma.ss unit of sweep. A complete measurement consisted of 14 ^ 


mass sweeps, which were divided equally between the collection of 
charged and neutral particles, with two sweeps devoted to instrument 
calibration. The spectrometer was operated in two modes - a 
normal or spectral mode and a zero resolution or ‘staircase' mode 
where the output corresponded approximately to an integral 
spectrum. The experiment, which weighed 3.8 kg, was mounted 
in OPEP-2, an orbital plane experiment package. This experiment 
remained operational until the OGO 4 support was ended in 
September 1971. 


BIBLIOGRAPHY 


PM: A69-3668I. 

N71-2I544, N71-23238. 
B05000-000. 


OGO 4, Kreplin 


EXPERIMENT NAME Solar X-ray Emissions 

NSSDC ID 67-073 A-21 

PROJECT DESIGNATION 5021, D-21 


PERSONNEL 


PI 

R.W. Kreplin 



Naval Research Laboratory 

- Washington, D.C. 

OI 

T.A. Chubb 



Naval Research Laboratory 

- Washington, D.C. 

OI 
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Naval Research Laboratory 

Washington, D.C. 
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BRIEF DESCRIPTION 

The objective of this experiment was to measure the solar X-ray 
emission flux for correlations with phenomena in the D and E 
regions of the Earth's ionosphere. The experiment was composed 
of four ionization chambers that were sensitive in nominal 0.5- to 
3.0-A, I- to 8-A, 8- to 16-A (or 8- to 20-A), and 44- to 60-A 
passbands. The detectors were mounted in SOEP-2, a solar- 
oriented experiment package of the spacecraft, and were pointed 
continuously at the Sun. The currents generated in the ionization 
chambers were amplified by linear electrometers, three of which 
changed ranges automatically to provide the appropriate sensitivity 
for observations during both intense solar flares and solar quiet 
periods. The outputs from the electrometers were digitized and 
either transmitted directly to the ground or stored in the spacecraft 
tape recorders for later transmission. The worst-time resolution, 
obtained with the spacecraft multiplexer operating at 4 kbs, was 
4.6 sec for the 8- to 16-A and 44- to 60-A detectors. The time 
resolution was considerably better for the 0.5- to 8-A detectors. 
The 44- to 60-A detector failed in November 1967, but the other 
three detectors produced useful data until the spacecraft tape recorder 
was disabled in January 1969. 
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EXPERIMENT NAME 

NSSDC ID 

PROJECT DESIGNATION 

PERSONNEL 

PI P.W. Mange 

Naval Research Laboratory - 
OI - R.R. Meier 

Naval Research Laboratory - 


Lyman-AIpha and UV 
Airglow Study 
67-073 A- 13 
5013, D-13 


Washington, D.C. 
Washington, D.C. 


BRIEF DESCRIPTION 

This experiment was designed to measure the Lyman-AIpha 
night skyglow radiation from Earth (1050 to 1350 A), the 
Lyman-AIpha background radiation from space (1050 to 1350 A), 
and the Far-UV airglow radiation from Earth (1230 to 1350 A 
and 1350 to 1550 A) using eight detectors located on the main 
body. Seven of the detectors were pointed toward the Earth to 
measure the Far-UV airglow and Lyman-AIpha night skygl«)w, and 
one was directed toward .space to measure the Lyman-AIpha 
background radiation. The 1(350- to 1350- A detectors had lithium 
fluoride windows and nitric-oxide gas filler, the 1230- to I3.50-A 
detectors had calcium fluoride windows and nitric-oxide gas filler, 
and the 1350- to 1550-A detectors had barium fluoride windows 
and a symmetrical dimethyl-hydrazine gas filler. These de ectors 
observed zenith and nadir intensities in the night sky at altitudes 
of 400 to 900 km. The output consisted of intensities taken at 
2-min intervals covering the period from July 29, 1967, to January 
20, 1969. The satellite tape recorder failed on January 20. 1969, 
limiting the data to real time only. Prior to this equipment failure, 
the radiation detectors operated with negligible loss of sensitivity 
with the exception of the 1230- to 1350-A detectors which, for no 
known reason, steadily decreased in sensitivity and became useless 
after 6 weeks of operatii)n. In general, the operation of the 
in.sirumcniaiion was nominal. 


BIBLIOGRAPHY 

PM; A70-I5128. A70-23493, A70-35764, A7I-II503 
A7MI504, A7M4028, A71-I7279. 

PS; A69-30191. 

OM; A73-38939. 

OS: A69-34957, A72-424I8. 

N7 1-34333. 


OGO 4, Morgan 


EXPERIMENT NAME Whistler and 

Audio-Frequency 
Electromagnetic Waves 

NSSDC ID 67-073A-03 

PROJECT DESIGNATION 5003, D-03 

PERSONNEL 

PI - M.G. Morgan 

Dartmouth College - Hanover, New Hampshire 


BRIEF DESCRIPTION 

This experiment was designed to study ionospheric effects on 
whistler-mode waves and on propagation of whistlers in the 0.3- 
to 18-kHz band. It consisted of a dipole electric field carpenter 
tape antenna, located on EP-1, which was extended to 3 m. Thi.> 
antenna fed a wideband receiver with a 60-db dynamic range. 
The receiver gain, controlled by ground command, operated in 
four ranges, stepping down 15 db in each sequential step. An 
8-kHz continuous calibration signal of known intensity was fed to 
the receiver. The resulting data were records of noise frequency 
versus time. These could be reviewed aurally, or be processed into 
sonograms for visual study. This experiment worked satisfactorily 
and was operated over a period of 27 months until spacecraft 
operation was discontinued. 

BIBLIOGRAPHY 

PM: A70- 18534, A72-19149. 

OM: A70- 19630. 

OS: A72-21189, A72-39541 


OGO 4, Newton 


EXPERIMENT NAME Neutral Particle Study 

NSSDC ID 67-073A-17 

PROJECT DESIGNATION 5017, D-17 

PERSONNEL 

PI G.P. Newton 

NASA-GSFC - Greenbelt, Maryland 


BRIEF DESCRIPTION 

This experiment was designed to measure neutral atmospheric 
density and temperature in the upper thermosphere and exosphere 
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as a function of spatial and temporal changes. In addition, 
correlations between changes in the atmospheric parameters and 
variations of solar and magnetic activity were to be studied. A 
Bayard-Alpert pressure gauge w'as used as the sensor. This 
hot-filament detector had a helical grid around an axial cylindrical 
collector. Electrons emitted from one of the three redundant 
filaments, mounted outside the grid, ionized the neutral particles 
by collision. The positively charged grid not only accelerated the 
electrons, but it also repelled the positive ions tow'ard the collector 
and produced a measurable collector current, which was proportional 
to the number density of particles inside the gauge. Located in 
OPE P-2, the sensor was scanned about the velocity vector to 
determine the neutral-particle velocity distribution from which 
atmospheric temperature can be deduced. The instrument yielded 
data during the 18 months of attitude controlled OGO 4 operation. 
It was discovered, however, that the sensor develops a large 
background ion current which limits its ability to make atmospheric 
density measurements to relatively low altitudes. The perigee altitude 
of OGO 4 appear to be too high to allow highly useful aitmospheric 
density data to be obtained. 


BIBLIOGRAPHY - None found 


OGO 4, Nilsson 


EXPERIMENT N.AME Inte^lanetary Dust 

Particles 


NSSDC ID 

PROJECT DESIGNATION 
PERSONNEL 

PI - C.S. Nilsson 


67-073 A- 18 
5018, D-18 


SAO - Cambridge, Massachusetts 


BRIEF DESCRIPTION 

The objective of this experiment was to measure over a long 
period of time the velocity and mass distribution of interplanetary 
dust particles in the mass range from one nanogram to less than 
one picogram (10'^ to lO *^ gram). The experiment also attempted 
to determine the importance of geomagnetic control on the dynamics 
of dust particles by correlating the various measurements with 
geophysical, geomagnetic, and solar phenomena. The instrumenta- 
tion was very similar to that used for micrometeoroid experiments 
flovvn on previous OGO flights. The dust particles were detected 
by four tubular detectors mounted on EP-3 and aligned along the 
body axes of OGO 4. The tubular detectors were a combination 
of acoustical and ionization sensors. An incoming dust particle 
first penetrated a thin film sensor. The ionization caused by this 
collision formed a plasma cloud which, in turn, triggered a 4-MHz 
clock. If the particle had sufficient energy, it impacted on the 
second sensor, a metallic disc with a transducer bonded to it. The 
signal from the transducer gave a measure of the momentum of 
the particle. The ionization caused by this second collision produced 
a plasma cloud, which was detected by a metallic grid and stopped 
me clock. This allowed the velocity of the particle to be determined. 
The micrometeoroid detectors were oriented correctly for a good 
deal of the experiment life. However, some unknown noise in the 
rear-sensor system limited the amount of useful data concerning 
rear-sensor events. The microphone system emitted noise in a 
manner similar to that on OGO 2, and microphone-only events 
were deleted from the data analysis. 


BIBLIOGRAPHY 

PM: A70- 10444. A71-28700. 
80420 1-000. 


OGO 4, Reed 


EXPERIMENT NAME Airglow and Auroral 

Study 

NSSDC ID 67-073A-12 

PROJECT DESIGNATION 5012 D-12 

PERSONNEL 
PI E.I. Reed 

NASA-GSFC - Greenbelt, Maryland 
OI - J.E. Blamont 

CNES Bretigny, France 


BRIEF DESCRIPTION 

The objective of this experiment was to study airglow and auroral 
activity by obtaining photometric measurements at the following 
wavelengths (Angstroms): 2630 (E-region airglow - Herzberg 
rnolecular oxygen emission, and aurora — Vegard-Kaplan molecular 
nitrogen emission); 3914 (visible aurora — molecular nitrogen ion 
emission), 5577 (uirglow and aurora -- green atomic oxygen 
emission); 5890 (E-region airglow - yellow sodium emission); 6225 
(E-region airglow.-red hydroxyl emission): and 6300 (F-region 
airglow — red atomic oxygen emission). The photometers were 
mounted in the main body and in OPEP-1, an orbital-plane 
experiment package. All of the above spectral lines were sensed 
by the main body photometer oriented in the Earth direction. The 
6300-A line was af.^o observed in the anti-Earth direction and by 
the OPEP photomciier. In the main body photometer, the incident 
light was alternatety directed through six filters corresponding to 
the six wavelengths by an automatic stepping-mirror svstem. The 
mirrors could be commanded to remain in any of the spectral 
positions for a mone comprehensive study of the distribution of a 
particular line. Thic field of view of the main body spectrometer 
had a half-angle of iihghtly less than 5 degrees. The field of view 
of the OPEP spectnismeter was 1/2 degree in height and 6 degrees 
in width. A mirrenr scan system moved the center of the OPEP 
field of view from Ihorizontal to 30 degrees below horizontal in 
1/2-degree steps. The main body photometer provided data for 
six months in the Ear^rh direction. The zenith and OPEP photometers 
worked for the duraioion of the OGO 4 operations. 

BIBLIOGRAPHY 


PM: 

A70-1552Z. 
A 74- 34042. 
N71-2526S„ 

A70- 15645, A72- 13428, A73-38939, 
N72-26309, N72-27423, N72-28353. 

PS: 

A71- 196631. 
N69- 180741., 


PC: 

N74-74637.. 



OGO 4, Simpson 


EXPERIMENT NANIE Low-Energy Proton, 

Alpha Particle 

. Measurement 

NSSDC ID 67-073 A-08 

PROJECT DESIGNATION 5008 D-08 

PERSONNEL 

PI J..A. Simpsojn 

University otf Chicago - Chicago, Illinois 
OI C.Y. Fan 


OI 


University ciaff Arizona - Tucson, Arizona 
E.C. Stone: 

University tf>f Chicago Chicago, Illinois 
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BRIEF DESCRIPTION 

Two solid-state panicle telescopes, located in the main body, 
were used to study low-energy cosmic-ray protons and alpha 
particles. One of these was a three-element range telescope 
(‘vertical' telescope) that was capable of identifying two energy 
ranges of protons and alpha particles (from 1.22 to 39.2 and 9.32 
to 39.2 MeV/nucleon) and electrons (energy greater than 400 keV 
and energy greater than 620 keV). The other detector was a 
one-element telescope ('horizontal' telescope) sensitive to protons 
and alpha particles having energy greater than 720 keV/nucleon. 
The vertical telescope axis of symmetry was parallel to the 
spacecraft z axis which became the spin axis after January 1969. 
The horizontal telescope symmetry axis was nearly parallel to the 
spacecraft y axis (perpendicular to the z axis). Pulse height 
information was sent back from the vertical telescope allowing pulse 
height analyses of protons (energies from 1.22 to 39,2 MeV), alpha 
particles (energies from 4.88 to 156.8 MeV), and electrons (energy 
greater than 400 keV) using a 256-channel pulse height analyzer. 
Count rate information was sent back from both telescopes. The 
experiment performed normally from launch until the spacecraft 
was placed in a stand-by status on October 23, 1969. However, 
the spinning of the spacecraft made it difficult to interpret data 
after mid-January 1969. 


BIBLIOGRAPHY 


PM: A69-43183, A72-35591, A72-38728, A72-44522. 
N72-25727. 


PS'. A72-2I510. . 


OS: A7 1-11494, A73- 14962. 

N69-34536. 


OGO 4, Smith 


EXPERIMENT NAME Triaxial Search-Coil 

Magnetometer 

NSSDC ID 67-073A-05 

PROJECT DESIGNATION 5005, D-05 

PERSONNEL 

PI * E.J. Smith 

NASA-JPL - Pasadena, California 
OI - R.E, Holzer 

University of California - Los Angeles, California 


BRIEF DESCRIPTION 

The OGO 4 triaxial search-coil magnetometer, located on the 
EP-5 boom, was designed to measure the alternating component 
of the magnetic field from a low-altitude polar orbit. Measure- 
ments were made in the frequency range from 0.0 1 Hz to 1000 
Hz. The signals were divided into a high-frequency and a 
low-frequency channel which overlapped near the center of the 
five-decade frequency band. The low-frequency wave forms were 
digitized and telemetered. The high-frequency information was 
obtained continuously by using an on-board low-resolution spectrum 
analyzer consisting of five comb filters centered at 10, 32, 100. 
320, and 800 Hz. The high-frequency wave forms were also 
telemetered (on a part-time basis) in analog form for subsequent 
high-resolution, ground-based processing. Data were of good quality 
for the operational life of the spacecraft, including the two months 
of special operation from January to March of 1970. 


BIBLIOGRAPHY 


PM: A69- 18834, A69-36675. 
N73-2I367. 

PS: A70-30078. 

PC: B2 1207-000. 

OS: A72-2II89. 


OGO 4, Taylor 


EXPERIMENT NAME Positive Ion 

Composition 

NSSDC ID 67-073A-16 

PROJECT DESIGNATION 5016, D-16 

PERSONNEL 

PI - H.A.Tavlor. Jr. 


NASA-GSF'C - Greenbelt, Maryland 
OI - N.W. Spencer 

NASA-GSFC - Greenbelt, Maryland 


BRIEF DESCRIPTION 

The specific objectives of this experiment included (1) a study 
of the ion composition as a function of magnetic coordinates 
(latitude, longitude, time, and Mcllwain's L-parameter) to 
investigate the means and degree of magnetic control of the ion 
distribution, (2) a comparison of measurements obtained from the 
same experiment on both the POGO and EOGO spacecraft, wiih 
special attention given to ionic diffusion along L-shells, and (3) a 
study of the temporal, solar, and geomagnetic effects on the ion 
distribution and transition levels. A ceramic Bennett radio-frequenc\ 
ion mass spectromeicr tube, located in OPEP-i, was used to measui-c 
thermal atmo.sphenc ions having mass-lo-charge ratio values from 
1 to 45, with a mass re.solution of about I in 20 amu. Concentrations 
from 10 to 10^ ions/cc could be measured. The time between 
consecutive samples of each ion delected, i.e., the spectral sweep 
rate, was 25.6 sec, a time interval corresponding to a spatial 
resolution from 175 to 200 km along orbit path, or to 1.5 deg in 
latitude. The instrument provided good data for the operational 
life of the spacecraft. 

BIBLIOGRAPHY 

PM: A69-31326, A70-18534, A70-38377, A70-41057, 
A71-24555, A71-33762, A71-43I66, A73-15533, 
A73-19255. 

N7 1-25270, N72-23334, N73- 17948, N74- 10366. 

OS: B22333-000. 


OGO 4, Van Allen 


EXPERIMENT NAME Low-Energy Proton and 

Electron Differential 
Energy Analvzer 
(LEPEDEA) 

N.SSDC ID 67-073 A- 10 

PROJECT DESIGNATION 5010, D-10 
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PERSONNEL 

PI - J.A. Van Allen 

University of Iowa - Iowa City, Iowa 
OI - L.A. Frank 

University of Iowa - Iowa City, Iowa 


BIBLIOGRAPHY 

PM: A66-23684. 
N74- 19088. 


BRIEF DESCRIPTION 

The objectives of this experiment were: I) to conduct a 
comprehensive latitude and temporal study of the intensities and 
energy spectra of electrons and protons precipitating into the Earth's 
upper atmosphere and 2) to provide information on the spatial, 
angular, and temporal distribution of geomagnetically trapped 
proton and alpha particles. The instrumentation used for the study 
of precipitating particles was a Low-Energy Proton and Electron 
Differential Energy Analyzer (LEPEDEA) with 16 energy bands 
in the range 5 to 50,0(X)eV. A single thin-window GM was provided 
for an integral measurement of electron flux above 40 keV and of 
proton flux above 500 eV. Two solid-state detectors were used 
for the trapped-particles study. One was an alpha-particle experiment 
with four energy bands in the range 1.05 MeV to 7.8 MeV. The 
other was a proton experiment with four energy bands in the range 
0.37 MeV to 9.9 MeV. The e.xperiment package was mounted on 
the short boom EP-4, and it yielded data from launch until October 
1969, at which lime the spacecraft was placed in a stand-by status. 
The data, however, were of very limited value because of a severe 
temperature problem in the instrument package. 


BIBLIOGRAPHY 


PM: 

A69-43184. 
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N74-76909. 
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PS: 

A69- 29565. 
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EXPERIMENT NAME Galactic and Solar 

Cosmic Ray 

NSSDC ID 67-073 A-09 

PROJECT DESIGNATION 5009, D-09 

PERSONNEL 

PI ~ W.R. Webber 

University of Minnesota - Minneapolis, Minnesota 


BRIEF DESCRIPTION 

This cosmic-ray telescope experiment was designed to measure 
the differential energy spectra of protons, helium nuclei, and heavier 
nuclei up to Z = 10 within the energy range from 50 t 3 2000 
MeV/nucleon and at a maximum sampling rate of one per 288 
msec. The telescope, located in the main body, consisted of two 
detectors, a scintillator with its as.sociated PM and a scintillator 
and a Cerenkov element sandwich, with both elements optically 
coupled to the same PM tube. A 70-nanosec coincidence circuit 
coupled the two detectors to form the telescope. Pulses from each 
PM were pulse-height analyzed. Sampled pulse heights, the 
coincidence count rate, and the count rale of the first detector 
were telemetered. The resolution of the OGO 4 detector deteriorated 
at launch, probably due to partial separation of an optical interlace 
in one element of the telescope. This resulted in a reduced efficiency 
for delecting protons greater than about 200 MeV, with the worst 
resolution near the Cerenkov threshold of 320 MeV. Otherwise, 
the experiment functioned as planned until October 23, 1969. 
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OGO 5 


Operational support of OGO 5 was terminated on July 14, 1972. 


^f*^^ECRAFT CHARACTERISTICS SPACECRAFT/MISSION BIBLIOGRAPHY 


COMMON NAME 

ALTERNATE NAMES 

NSSDC ID 

LAUNCH DATE ! " ” 

WEIGHT IN ORBIT .... . 7 . 
LAUNCH SITE 

LAUNCH VEHICLE 

SPONSORING COUNTRY 
SPONSORING AGENCY 


OGO 5 

OGO-E, EGO-3, 
EOGO-3, 03138, S 59 
68-014A 
03/04/68 
611 kg 

Cape Canaveral, United 
States 

Atlas-Agena D 
United States 
NASA-OSSA 


ORBIT PARAMETERS 

Epoch Date 

Apogee (km alt) ... 
Perigee (km alt) .... 

Period (min) 

Inclination (deg) ... 


INITIAL 

LATER 

03/04/68 

04/04/71 

148,228 

120,666 

272 

26,405 

3796 

3796 

31.1 

54.0 


PERSONNEL 

Project Manager - 

W. E. Scull — NASA-GSFC — Greenbelt, Maryland 
Project Scientist - 

J. P. Heppner — NASA-GSFC - Greenbelt, Maryland 
Program Manager - 

T. L. Fischetti - NASA Hq. - Washington, D.C. 
Program Scientist - 

A. W. Schardt - NASA Hq. - Washington, D.C. 


BRIEF DESCRIPTION 

The purpose of the OGO 5 spacecraft, the fifth of a series ol 
SIX orbiting geophysical observatories, was to conduct many 
diversified geophysical experiments to obtain a better understanding 
of the Earth as a planet and to develop and operate a standardized 
observatory-type spacecraft. OGO 5 consisted of a main body 
that was parallelepiped in form, two solar panels, each with a 
solar-oriented experiment package (SOEP), two orbital-plane 
exp^iment packages (OPEP), and six appendages EP-1 through 
bF-6 supporting the boom experiment packages. One face of the 
main body was Earth-pointing (z axis), and the line connecting 
the two solar panels (x axis) was perpendicular to the Earth-Sun- 
spacecmt plane. The solar panels were able to rotate about the x 
axis. The OPEPs were mounted on and could rotate about an 
axis that was parallel to the z axis and that was attached to the 
At launch, the initial local time of apogee was 0944 
hr. OGO 5 carried 25 experiments. Seventeen of these were particle 
studies, and two were magnetic field studies. In addition, there 
was one each of the following types of experiments - radio 
astronomy, UV spectrum, Lyman-Alpha, solar X-ray, plasma waves, 
and electnc field. Real-time data were transmitted at I, 8, and 64 
kbs, de^nding on the distance from the spacecraft to the Earth 
Playback data were tape recorded at I kbs and transmitted at 64 
kbs. Two wide-band transmitters, one feeding into an omnidirec- 
tional antenna and the other feeding into a directional antenna, 
were used to transmit data. A special purpose telemetry system, 
feeding into either antenna, was also used to transmit wideband 
data in real time only. Tracking was accomplished by using radio 
beacons and a range and range-rate S-band transponder. One 
wideband telemetry transmitter had a partial failure 30 days after 
launch, resulting in a 10 to 1 power output reduction. The spacecraft 
attitude control failed on August 6, 1971, after 41 months of normal 
L ^ spacecraft was placed in a stand-by status on October 
8. 1971. Three experiments were reactivated for the period from 
June 1 to July 13, 1972 (68-014A-09, 68-0I4A-22, and 68-014A-27). 
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Papers with major discussion of spacecraft, mission, testing 
subsystems, or ground systems prepared by NASA proiect or 
project support personnel. 

A63- 10333, A69-36674, A70-35303 
N74-76932. 


Papers with minor discussion of spacecraft, mission, testing 
subsystems, or ground systems prepared by NASA project or 
project support personnel. 

N74-769I2. 


Papers about spacecraft, mission, testing, subsystems, or ground 
systems prepared by NASA contractor personnel, 

A64- 10864. 

N69-33977. 
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OGO 5, Aggson 


EXPERIMENT NAME 

NSSDC ID 

PROJECT DESIGNATION 
PERSONNEL 

PI - T.L. Aggson 

NASA-GSFC - Greenbelt, 
OI - N.C. Maynard 

NASA-GSFC - Greenbelt, 
OI - J.P. Heppner 

NASA-GSFC - Greenbelt, 


Electric Field 
Measurement 

68-014A-26 

E-26 


Maryland 

Maryland 

Maryland 


Dialer ut:>L,KlFUUN 

This experiment was designed to observe electric fields in the 
outer regions of the magnetosphere, in the transition region, and 
Wind. The experiment technique used was that of 
double floating probes, the probes being the plus and minus x-axis 
antennas. Electnc field measurements were normal from launch 
until June 1968, when a preamplifier failed. From that time until 
December 1968 some useful ac field data were obtained. No data 
were obtained after December 1968. 


BIBLIOGRAPHY-Nonc found 


OGO 5, Anderson 


EXPERIMENT NAME 

NSSDC ID 

PROJECT DESIGNATION 


Energetic Radiations 
from Solar Flares 
68-014A-04 
E-04 
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PERSONNEL 

PI - K.A. Anderson 

Universilv of California Berkelev, California 
OI - S.R. Kane 

Universilv of California Berkeley, California 
OI - H. Mark' 

University of California - Berkeley, California 


BRIEF DESCRIPTION 

This experiment was designed lo study the spectrum of 
energetic X-rays, protons, alpha particles, and electrons emitted 
by the Sun in association with solar flares. The experiment, located 
in SOEP-1, used three separate detecting systems. First, an 
omnidirectional Nal (thallium) scintillation counter measured solar 
X-rays in eight energy channels from 9.6 to 19.2, 19.2 to 32, 32 to 
48, 48 to 64, 64 to 80, 80 to 104, 104 to 128, and greater than 
128 keV. The data were sampled for 1.15 sec once every 2.3 sec. 
Second, a particle telescope composed of seven solid-state detectors 
- Dl, D2, D3, D4, D5, D6, D7, and an anticoincidence shield - 
measured protons in the six energy channels from 7 to 20, 20 to 
45, 45 to 80, 80 to 130, 130 to 200, and greater than 200 MeV. 
These channels had a nonseparable alpha particle component. The 
lowest energy channel was sampled once every 147 sec, while all 
other channels were sampled once every 9.2 sec. The third system 
consisted of a directional GM magnetic spectrometer that measured 
electrons in two channels, from 22 to 27 and 50 to 90 keV. These 
data were sampled once every 147 sec. To reduce the possible 
contribution of magnetospheric radiation to the background 
counting rates of the detectors, the experiment only operated at 
satellite altitudes above 80,000 km, i.e., about 48 hr or 67 percent 
of each orbit. The X-ray detector operated satisfactorily throughout 
the mission. The D7 detector element in the proton-alpha telescope 
was found to be very noisy just prior to launch. It was therefore 
disabled electronically, and no data were available for protons or 
alpha particles above 200 MeV/nucleon. The rest of this 
telescope performed normally throughout the mission. The electron 
spectrometer performed normally from launch until September 23, 
1969, when the 22- to 27-keV channel became erratic and later 
stopped counting completely. The other electron channel performed 
normally throughout the mission. 

BIBLIOGRAPHY 


PM: 

A69-40775, A7I-15937, A71-19825, 
A73-11389, A73-20766, A74-30287, 
N72-28812, N74-21445, N74-21458. 
B03940-000. 

A72-14561, 

A74-38468. 

PS: 

A70-25746, A73-17041, A74-30908. 
B22607-000. 


OS: 

A71-20945, A72-I3507. 
B22602-000. 



BRIEF DESCRIPTION 

The objective of this experiment was to determine the hydro- 
gen distribution in the geocorona and the geocorona's temperature 
from the measurements of the intensity and line width of the 
emerging Lyman-Alpha radiation. In addition, the experiment 
provided data on extraterrestrial sources of Lyman-Alpha, such as 
interstellar wind, comets, planets, and numerous stars. The sensor 
was a photometer with a field of view of 40 min of arc and a 
bandwidth of 80 A centered at Lyman-Alpha wavelength (1216 
A). Specifically, a plane mirror which could rotate about a horizontal 
axis was used to move the field of view in 1 /2 deg steps. Leaving 
this mirror, the radiation struck a spherical mirror that focused it 
onto a diaphragm. Subsequently the image of the diaphragm was 
focused on the entrance window of a photomultiplier via a system 
consisting of an aspherical mirror and a plane grating. A hydrogen 
cell, filled with hydrogen gas at a pressure of 0.5 mm of mercury 
and containing two magnesium fluoride windows, was placed in 
front of the photomultiplier and provided the measurement of line 
width. Pulses produced by the PM were counted for 0.432 sec, a 
time span during which the plane mirror position did not change. 
The number of pulses in this time interval was a measurement of 
intensity. A shutter was closed every third minute to measure the 
dark current level of the photometer. The experiment was mounted 
in OPEP-1. Instrument scanning caused the field-of-view axis to 
move inside a cone of 16 deg half-angle, with the local vertical as 
axis. Two modes of operation were possible and the choice was 
made by ground command. In the scanning mode the plane mirror 
would scan continuously. In the stepping mode this mirror would 
be placed in a specified position. The experiment was turned off 
when the spacecraft was deactivated on October 8, 1971, after 
operating for 23,170 hr. 


BIBLIOGRAPHY 


PM: 

A69-31412, A70-42468, A7 1-24438, A7 1-33834, 
A73-19233. 

N73-10812. 

B226 14-000. 

PS: 

N65-3065L 


OS: 

A73- 12323, A73-39074. 
N73-10813. 



OGO 5, Boyd 

EXPERIMENT NAME 

NSSDC ID 

PROJECT DESIGNATION 

PERSONNEL 

PI - R.L.F. Boyd 

University College - London, 
OI P.A. Willmore 

University College - London, 
OI - K. Norman 

University College - London, 

Electron Temperatui 
and Density 
68-014A-01 
E-OI 

England 

England 

England 
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OGO 5, Blamont 


EXPERIMENT NAME Geoco.ronal 

Lyman-Alpha 

Measurements 

NSSDC ID 68-014A-22 

PROJECT DESIGNATION E-22 

PERSONNEL 

PI J.E. Blamont 


CNES Paris, France 


BRIEF DESCRIPTION 

The purpose of this experiment, located on EP-1, was to study 
the electron temperature and density in the magnetosphere to 
understand the effects of the solar wind on the geomagnetic field. 
The current-voltage characteristics for a Langmuir probe immersed 
in the ionospheric plasma were analyzed, and from this information 
the local electron temperature and concentration could be deduced. 
The instrument was capable of measuring electron temperatures 
over the range from 700 to 25,000 deg K and concentrations over 
the range from 1 to 10' electrons/cc. The experiment operated 
normally for 30.465 hr (until spacecraft shutdown). 
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OGO 5, Cline 


EXPERIMENT NAME Interplanetary, 

Electrons, Positrons, and 
Protons 

NSSDC ID 68-014A-05 

PROJECT DESIGNATION E-05 

PERSONNEL 

PI - T.L. Cline 

NASA-GSFC - Greenbelt. Maryland 


BRIEF DESCRIPTION 

This experiment was intended primarily to study solar and 
galactic electrons and positrons in the energy range from 2 to 9.5 
MeV. It also measured solar electrons above several hundred keV, 
solar X-rays above 80 keV, and medium-energy galactic and solar 
protons and alpha particles. The instrument, mounted on EP-3, 
was a dE/dx vs E plastic scintillator telescope surrounded by an 
anticoincidence plastic scintillator. Between the residual-E sensor 
and the anticoincidence sensor was a Csl scintillator that observed 
gamma rays associated with electrons and positrons stopping in 
the residual-E sensor. Analysis of the Csl scintillator output 
permitted differentiation between electrons and positrons. Pulse 
height analysis of the dE/dx and residual-E sensor outputs was 
performed, as was inflight calibration. The experiment functioned 
normally from launch to September 14, 1969, after which no further 
useful data were obtained. 
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OGO 5, Coleman 


EXPERIMENT NAME Hydromagnetic Waves 

and Trapped Particles 

NSSDC ID 68-014A-13 

PROJECT DESIGNATION E-13 

PERSONNEL 

PI - PJ. Coleman, Jr. 

University of California - Los Angeles, California 
OI - T.A. Farley 

University of California - Los Angeles, California 
OI - D.L. Judge 

University of Southern California - Los Angeles, 
California 


BRIEF DESCRIPTION 

This experiment, located in EP-l, consisted of six plastic 
scintillator detectors to measure the unidirectional flux of electrons 
in eight energy intervals between 50 keV and 1.2 MeV. Two of 


the detectors pointed in opposite directions while the remainder 
pointed in various other directions. The experiment was designed 
to determine the magnetohydrodynamic properties of disturbances 
in the magnetosphere and beyond. It was conducted in conjunction 
with the UCLA fiu.xgate magnetometer experiment (68-014A- 14). 
A thermal problem adversely affected the data quality for the second 
half of 1969. However, prior to that time and until October 8, 
1971, when it was turned operationally off, the experiment was 
performing normally. 
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OGO 5, Coleman 


EXPERIMENT NAME Triaxial Fluxgate 

Magnetometer 

NSSDC ID 68-014A-14 

PROJECT DESIGNATION E-14 

PERSONNEL 

PI - P.J. Coleman, Jr. 


University of California - Los Angeles, California 
OI - T.A. Farley 

University of California - Los Angeles, California 
OI - D.L. Judge 

University of Southern California - Los Angeles, 
California 
OI C.T. Russell 

University of California - Los Angeles, California 


BRIEF DESCRIPTION 

This experiment consisted of a triaxial fluxgate magnetometer 
mounted on the EP-5, 6.1-m boom. The range of each sensor 
was 16 gammas, with 0.125-gamma digitization windows. For a 
given ambient field, a known offset fieTd could be applied to the 
sensor by a surrounding current-carrying coil. In this way, ambient 
fields of :t64,000 gammas per axis were measurable with 0.125- 
gamma digitization accuracy. The sensor output signals were passed 
through a fiber that removed frequency components higher than 
the sampling frequency. The filtered signals were then sampled in 
real time at 0,87, 6.96, or 55.5 vector measurements per second, 
depending on the satellite bit rate, and at 0.87 vector measure- 
ment per second in the tape-recorded channel. As the instrument 
shifted offset field ranges, the first six data points taken after the 
shift were affected in an understood, and therefore correctable, 
way. Also, the instrument housing was equipped with an electric 
heater that introduced a correctable offset field when it came on. 
Further, the zero offset on each sensor drifted slowly as a function 
of sensor electronic temperature. By using simultaneous fluxgate 
and rubidium magnetometer data from the GSFC experiment, this 
offset correction could be determined within *3 gammas over most 
of the satellite orbit. Data were received until September 20, 1971, 
when the experiment was turned off. Temperature plots are available 
from NSSDC for orbits 38 and thereafter. During low-temperature 
limes, offsets could be as much as 10 gammas. 
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OGO 5, Crook 

EXPERIMENT NAME Plasma Wave Detector 

NSSDC ID 68-014A-24 

PROJECT DESIGNATION E-24 

PERSONNEL 

PI - G.M. Crook 

TRW Systems Group - Redondo Beach. California 
Oi - F.L. Scarf 

TRW Systems Group - Redondo Beach, California 
OI R.W'. Fredricks 

TRW Systems Group - Redondo Beach, California 
OI - I.M. Green 

TRW Systems Group - Redondo Beach, California 


BRIEF DESCRIPTION 

The plasma wave detector included five electric dipoles and 
three orthogonal search-coil magnetometers mounted on the EP-5 
6.7-m boom. The three 0.5-m orthogonal electric dipoles were 
normal to the planes of the magnetometers. Each of the orthogonal 
components of the dipole and magnetometer was sampled 
simultaneously for 9,2 sec through 15-percent bandpass filters in 
the following sequence - 0.56, 1.3, 3,0, 7.35, 14.5, 30.0, and 70.0 
kHz for each dipole concurrent with 0.56, 0.56, 0.56, 0.56, 70.0, 
70.0, and 70.0 kHz for each magnetometer. Repeat lime for this 
sequence was 3.26 min. Onboard autocorrelation was performed 
between each electric field and magnetic field measurement. The 
remaining two boom-mounted dipoles were colinear, differing only 
in length. Each dipole was monitored through a 200- Hz lO-percent 
filter for 2 sec once every 9.2 sec. In addition to the digital data, 
1- to 22-Khz electric-field data taken from one main dipole and 
yielding power spectrum information for that axis were contin- 
uously monitored by a special purpose analog telemetry .system. 
Threshold sensitivity of these measurements was telemetered with 
the digital data. Intense emissions below 1 kHz and above 22 kHz 
may still be detectable. The experiment operated normallv, but 
much of the data returned after April 1968 were of poor quality- 
due to a telemetry transmitter failure. 
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EXPERIMENT NAME 

Low-Energy Proton and 



Electron Differential 

O 


Energy Analyzer 



(LEPEDEA) 


NSSDC ID 

68-014A-07 

VD 

PROJECT DESIGNATION 

PERSONNEL 

E-07 

VJt 


PI “ L.A. Frank 

University of Iowa - Iowa City, Iowa 
OI J.A. Van Allen 

University of Iowa - Iowa Citv, Iowa 
OI - T.A. Fritz 

University of Iowa - Iowa City, Iowa 
OI - T.P. Armstrong 

University of Iowa - Iowa City, Iowa 
OI - S.M. Krimigis 

University of Iowa - Iowa City, Iowa 


BRIEF DESCRIPTION 

This experiment was designed to measure the differential 
energy spectrum of protons and electrons over the range from 5 
eV to ICiO keV in the Earth’s magnetosphere and its environment. 
The experiment was also to measure trapped alpha particles over 
the range from 0.4 to 200 MeV. The detector, located in EP-2, 
was an electrostatic analyzer using Bendix channeltron electron 
multipliers. The experiment failed March 12, 1968, nine days after 
launch. 
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OGO 5, Haddock 


experiment name Radio Astronomy 

p|o?ECT^ DESIGN a^ 68-014A-20 

PERSONNEL 

PI - F.T. Haddock 

University of Michigan - Ann Arbor, Michigan 


PERSONNEL 

PI - J.P. Hep5>ner 

OI - B Grecnbelt, Maryland 

OI - M^lugSra^*^ Grcenbcit. Maryland 

OI - Tt^Sk^mln " Maryland 
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NASA-GSFC - Greenbelt, Maryland 


BRIEF DESCRIPTION 
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PROJECT DESIGNATION E-08 

PERSONNEL 

PI - G.W. Hutchinson 

Southampton University - Southampton, England 
OI - D. Ramsden 

Southampton University - Southampton, England 
OI - R.D. Wills 

Southampton University - Southampton, England 


BRIEF DESCRIPTION 

This experiment was used to study galactic gamma radiation. 
The instrumentation included a six-gap acoustic spark chamber 
with a sensitive area of 102 sq cm, surrounded by a scintillation 
plastic anticoincidence counter. The chamber was triggered by a 
counter telescope with an acceptance solid angle of 0.2 steradian, 
consisting of a directional Cerenkov counter and a plastic 
scintillator. The experiment was mounted in the main body of the 
spacecraft, so that the center of its acceptance solid angle was 
directed away from the Earth. The experiment operation was limited 
to the period when the spacecraft was outside the radiation belts, 
because the high flux of charged particles would have rendered 
the anticoincidence counter inoperative and could permanently have 
changed the characteristics of the PMs. Photons of energy 25 to 
100 MeV were measured in determining whether the gamma-ray 
component of primary cosmic rays has preferred directions. In 
orbit it was found that the triggering rate of the experiment was 
much higher than expected, presumably due to improper instrument 
performance. This improper operation reduced the useful life of 
the spark chamber to about five months. After November 6, 1968. 
the experiment operated only on request of the experimenter. The 
total operating time of the experiment was 2836 hrs. 
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OGO 5, Kreplin 


EXPERIMENT NAME Solar X-ray Emissions 

NSSDC ID 68-014A-23 

PROJECT DESIGNATION E-23 

PERSONNEL 

PI - R.W. Kreplin 

Naval Research Laboratory - Washington, D.C. 

OI - T.A. Chubb 

Naval Research Laboratory - Washington, D.C. 

OI - H.D. Friedman 

Naval Research Laboratory - Washington, D.C. 

OI - S. Bowyer 

University of California - Berkeley, California 


BRIEF DESCRIPTION 

The objective of this experiment was to measure solar X-ray 
emissions in the 0.6-A to 6.0-A region. The instrumentation 
consisted of a proportional counter connected to an eight-channel 
pulse height analyzer. The detector operated only at altitudes greater 
than 60,000 km within the highly eccentric orbit of the satellite. 
The resulting data cover about three-quarters of each 2.6-day 
orbit. The detector package, located in SOEP-1, was continuously 
oriented toward the sun. The proportional counter was filled with 
a mixture of xenon (97 percent) and carbon dioxide (3 percent) at 
a pressure of 204 cm Hg. The window, with a diameter of 0.250 
in., consisted of 10 mil of beryllium overlaid with one mil of 
aluminum. The pulse height analyzer separated pulses from the 
proportional counter into eight energy channels, ranging initially 


from 2 to 20 keV. The energy levels of the eight channels changed 
continuously after launch, stabilizing at a range approximately 4 
to 40 keV by July 1968. In-flight calibration was carried out 
twice during each orbit, using an iron-55 source mounted on a 
movable arm. The detector was not designed to reject particle 
counts. The beryllium-window particle thresholds were 170 keV 
for electrons and 5.5 MeV for protons. Nominal quiet-time 
background count rates were about one count/sec due to penetrat- 
ing cosmic rays. Occasional particle interference due to the Outer 
Van Allen Belt was observed, and the data are not usable during 
energetic solar proton events. This experiment was turned off 
April 24, 1970, due to a loss in proportional counter resolution, 
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OGO 5, McDonald 


EXPERIMENT NAME Galactic and Solar 

Cosmic-Ray Studies 

NSSDC ID 68-014A-10 

PROJECT DESIGNATION E-10 

PERSONNEL 

PI - F.B. McDonald 

NASA-GSFC Greenbelt, Maryland 
OI - G.H. Ludwig 

NASA-GSFC - Greenbelt, Maryland 
OI - V.K. Balasubrahmanyan 

NASA-GSFC ~ Greenbelt, Maryland 
OI - D.E. Hagge 

NASA-GSFC - Greenbelt, Maryland 


BRIEF DESCRIPTION 

This experiment was designed to measure the chemical 
composition (Z from 1 to 14) and energy spectrum (Energy/nucleon 
from 4 to 800 MeV) of the cosmic radiation. The instrumentation, 
located in the main body, consisted of three telescopes — the low-, 
medium-, and high-energy detectors (LED, MED, HED, respec- 
tively). The LED was a solid-state telescope which covered the 
energy range from 4 to 20 MeV for protons through the range 
from 8 to 40 MeV/nucleon for carbon and oxygen. The MED 
was a scintillator telescope. It operated in a dE/dx vs E mode 
for 20- to 80-MeV/nucleon stopping particles and in a triple dE/dx 
mode for 80- to 200-MeV/nucleon penetrating particles. The HED 
was a double dE/dx and Cerenkov telescope covering the energy 
range from 200 to 800 MeV/nucleon. The instruments provided 
nearly 100 percent coverage during each April-November interval 
and, due to thermal problems, only about 30 percent coverage 
during each December-March interval. Otherwise the instruments 
functioned well until spacecraft turnoff. 
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EXPERIMENT NAME Cosmic-Ray Electrons 

NSSDC ID 68-014A-09 
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PROJECT DESIGNATION E-09 

PERSONNEL 
PI - P. Meyer 

University of Chicago - Chicago, Illinois 
OI - C.Y. Fan 

University of Arizona - Tucson, Arizona 
OI - JJ. L’Heureux 
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OGO 5, Sagalyn 


BRIEF DESCRIPTION 

This experiment measured the flux and energy spectrum of 
primary cosmic-ray electrons with energies between 15 and 45 MeV, 
and flux and energy spectrum of protons with energies between 
143 and 169 MeV, and below 16 GeV. The detector used was a 
particle telescope composed of a scintillation counter, a gas Cerenkov 
counter, a solid-state detector, and a Csl scintillation counter 
surrounded by two plastic scintillators. The experiment was located 
in the main body and it was turned on only when the satellite’s 
Mcliwain parameter, L, was greater than 12 Rg. The experiment 
was fully operational when the spacecraft was put in a stand-by 
status on October 8, 1971. The experiment was reactivated from 
June 1 to July 13, 1972. 
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EXPERIMENT NAME 

NSSDC ID 

PROJECT DESIGNATION 
PERSONNEL 

PI - R.C. Sagalyn 

AFCRL - Bedford 
OI - M. Smiddy 

AFCRL - Bedford 


Thermal and Epithermal 

Plasma 

68-014A-02 

E-02 


, Massachusetts 
, Massachusetts 


BRIEF DESCRIPTION 

This experiment consisted of two spherical retarding potential 
probes, one each for electron and ion observations. They were 
mounted on the EP-4 boom extending along the y-axis of the 
spacecraft, generally opposite the velocity vector. There were 7.5-cm 
spherical mesh grids for both sensors, a second internal grid for 
one of the sensors, and a spherical collector about 3 cm in diameter. 
Five modes of operation provided current and voltage curves for 
each %nsor. From these curves one could calculate density (from 
1 to 1(P particles per cubic centimeter), temperature (700 to 100 000 
deg K), and energy (25 to 2,000 ev) for both ions and electrons. 
Spacecraft potential, electron flux (from 3 x 10^ to 5 x 10*' 
electrons/cm2-sec), and proton flux (from 10^ to 10* * protons/ 
cm -sec) could also ' be measured. A failure in the experiment power 
supply two weeks after launch caused severe degradation and pre- 
vented the acquisition of useful data. 


EXPERIMENT NAME Triaxial Electron 

Analyzer 

NSSDC ID 68-014A-11 

PROJECT DESIGNATION E-11 

PERSONNEL 

PI - K.W. Ogilvie 

NASA-GSFC - Greenbelt, Maryland 
OI - T.D. Wilkerson 

University of Maryland - College Park, Maryland 


BRIEF DESCRIPTION 

The objective of this experiment was to determine the energy 
spectra of electrons arriving at the spacecraft from three mutually 
orthogonal directions. Electrons were analyzed by three 127-deg 
electrostatic analyzers with channeltron detectors. They were 
mounted in the spacecraft main body. Look-directions of the 
mutually orthogonal detectors formed equal angles to the Earth- 
satellite line, and always pointed away from the Earth. Each analyzer 
was stepped simultaneously through 14 energy windows with center 
energies of 10, 25, 45, 80, 130, 210, 340, 550, 890, 1400, 2300, 
3800, and 9900 eV. Each window was sampled for 1.15 sec. Each 
detector had a 10-deg acceptance cone. A radioactive source was 
used to calibrate each instrument in flight. The instrument was 
operated only on the outward-bound portion of each orbit because 
of a spacecraft heat problem. Degradation of the channeltrons 
limited useful operation to only about 30 days, with increasingly 
poor data quality received toward the end of the operating period. 
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EXPERIMENT NAME Thermal Ions and 

Electrons 

NSSDC ID 68-014A-03 

PROJECT DESIGNATION E-03 

PERSONNEL 

PI - G.P. Serbu 

NASA-GSFC - Greenbelt, Maryland 
OI - E.J. Maier 

NASA-GSFC - Greenbelt, Maryland 


BRIEF DESCRIPTION 

A planar multi-grid sensor, located in OPEP-2 and pro- 
grammed as a retarding potential analyzer, was used to observe 
the directional intensity of the electron and ion components of the 
low-energy plasma in interplanetary space and near-Earth*. Spectra 
were obtained for both ions and electrons in the energy range 
from 0 to 500 eV. A complete spectrurh was obtained every 16 
or 128 sec. The experiment worked continuously from launch 
until the spacecraft was turned off. However, much of the data 
was difficult to analyze because of the velocity vector scanning 
done by OPEP-2 to meet the requirements of e.xperiment 
68-0I4A-06. 
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EXPERIMENT NAME Low-Energy Heavy 

Cosmic-Ray Particles 
(High-Z Low-E) 

NSSDC ID 68-014A-27 

PROJECT DESIGNATION E-27 

PERSONNEL 

PI - J.A. Simpson 

University of Chicago - Chicago, Illinois 


EXPERIMENT NAME Light-Ion Magnetic 

Mass Spectrometer 

NSSDC ID 68-014A-18 

PROJECT DESIGNATION E-18 

PERSONNEL 

PI - G.W. Sharp 

Lockheed - Palo Alto, California 
OI - T.J. Crowther 

Lockheed - Palo Alto, California 
OI - K.K. Harris 

Lockheed - Palo Alto, California 


BRIEF DESCRIPTION 

This experiment was designed to detect particles in the energy 
range from 2 to 50 MeV/nucleon, and to accomplish the following 
- (1) examine the shape of the differential energy spectrum, (2) 
extend the measurement of relative abundance of the elements up 
through iron, (3) search for nuclei of very high charge (Z from 5 
to 50), and (4) extend observations of very heavy nuclei from solar 
flares to 2 MeV/nucleon. The detector (a solid-state, windowless, 
lithium-drifted device surrounded by an anticoincidence cup) was 
located on the main body panel facing away from the Earth. It 
was used in conjunction with a 500-channel and a 1000-channel 
analyzer. The experiment was considered operational and was 
transmitting data when the spacecraft was turned off in October 
1971. The experiment was reactivated between June 1 and Julv 
13, 1972. 


BRIEF DESCRIPTION 


BIBLIOGRAPHY 


This experiment was designed to determine the concentration 
of light ion species in the topside ionosphere and exosphere and 
to measure these concentrations throughout the plasmasphere. The 
experiment was also designed to monitor the locations of the 
plasm apause, magnetopause and bow shock. The instrument 
consisted of an automatic, multiranged, magnetic-focus ion mass 
spectrometer. The instrument was capable of measuring singly 
ionized atomic oxygen, hydrogen, and helium concentrations. A 
complete measurement of these concentrations plus a calibration 
was completed in 4.6 sec. The accuracy of the measured data was 
estimated to be 10 percent. The instrument was located on OPEP-l 
so that the velocity vector was essentially normal to the instrument 
aperture. The instrument acquired useful data from launch until 
May 31, 1969. In early July 1969 the instrument was turned off 
due to degradation of the experiment sensing element. At that 
time the experiment had operated for more than 14,000 hr. 
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A74-30156. 

N73-25870. 

OS: A73-23538. 

B 17665-000. 


OGO 5, Smith 


EXPERIMENT NAME Triaxial Search-Coil 

Magnetometer 

NSSDC ID 68-014A-16 

PROJECT DESIGNATION E-16 

PERSONNEL 

PI - E.J. Smith 

NASA-JPL - Pasadena, California 
OI - R.E. Holzer 

University of California - Los Angeles, California 


BRIEF DESCRIPTION 

The OGO 5 triaxial search coil magnetometer, located on the 
EP-5 boom, was designed to measure magnetic field fluctuations 
in and beyond the magnetosphere. Measurements were made in 
the frequency range from 0.01 Hz to 1000 Hz. The signals were 
divided into high-frequency and low-frequency channels, which 
overlapped near the center of the five-decade frequency band. The 
low-frequency wave forms were digitized and telemetered. The 
high-frequency information was obtained continuously by using an 
on-board low-resolution spectrum analyzer consisting of seven comb 
filters centered at 10, 22, 47. 100, 216, 467, and 1000 Hz. The 
high-frequency wave forms were also telemetered (on a part-time 
basis) in analog form for subsequent high-resolution, ground-based 
processing. Interference occurred between the seven-channel 
spectrum analyzer and the high-frequency analog channels, 
seriously degrading the high-frequency analog data throughout the 
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I 


operational life of the experiment, 
adequately throughout the mission. 


The experiment operated 


BIBLIOGRAPHY 


BIBLIOGRAPHY 


PM: 


A69-36675, A70- 37483 
A72-29378, A74- 18364 


, A7 1-33943, A72-26399. 
. A74-21679. A74-24767. 


PS: A70-30078. A74- 14283. 

N73-I079I. 


PC: N69-72494. 


OM: A70-4385I, A73-33457, A74-12627. 

OS: A69-33452, A70-36005, A71-11491, A71-23711 

A72-21189, A73-I3855, A73-13883, A73-33453,’ 
A73-33456. 

N74-17I26. 

B226I2-000. 


OGO 5, Snyder 


EXPERIMENT NAME 

NSSDC ID 

PROJECT designation 

PERSONNEL 

PI - C.W. Snyder 

NASA-JPL - Pasadena 
OI - M.M. Neugebauer 

NASA-JPL - Pasadena 
OI - J.L. Lawrence, Jr. 

NASA-JPL - Pasadena 


Plasma Spectromete 

68-0I4A-17 

E-17 


, California 
, California 
, California 


r 


BRIEF description 

fir JaThfe * detectors, one mounted on a solar panel alwav 

lacing the Sun and one mounted on the spacecraft body alway 

were used to meaLre ll 
ilux of solar plasma in the vicinity of the spacecraft Energ' 
spwtra of positive ions and electrons could be measured by thi 
^".“'yzers, with a 5-deg conic field of view ii 
! equispaced E/Q channels from 2.54 v to 16,90( 

v total flux and angular distribution of positive ions were measuret 
by Far^ay cups with a 20-deg field of view in one E/0 rang. 
Each pair of Faraday cup/electrostah< 
and^ancl/'^'^'i'’^**''^"* capable of making two plasma flu> 
ana angle of flow measurements, and one proton density, alphci 

every !o^«c‘'ir 8 “il'‘ temperature measurement about 

was^in ?hf sohr^ spacecraft 

was ahU ir L.°" ^ solar-panel-mounted sensor paii 

measurements "take the usual solar wind plasma parameter 
electrostatic analyzers suffered data 
ih* ' ^"sitivity scale switching and contamination of 

spectra by photoelectrons leaking into the detector 
Scale-switching transients affected mainly the alpha data, while 
oroi'on -.'•■‘^"'amination affected mainly the location of the 

p oton peak flux. Due to these effects, errors appeared in the 
^ot ana'll Parameters of temperature, bulk speed, and density, but 
bv^n plasma flux. Plasma parameters were calculated 

y an iterative calculation involving correction of the Faraday cup 
^i"' proton bulk speed, and correction of the 

fi Earaday-cup-determined 

^ngie OI now the instrumentation operated satisfactorily for the 
juration of the OGO 5 mission. ^ 


ftoo-^z/av, A/0-21377. A70-36005, A71-14550 
A7UB943, A7I-37353, A71-43I62, A72-29378! 
A72-35610, .A73-23539, A73-29966, A73-36273 
A74-12627. A74-2I679, A74-21680 
N72- 14808. 

B226I2-000. 


OM: A70-2911I, A70-36006, A73-29964. A73-33437. 


OS: 


A70-37483, A7I-14515 
A71-33944. A72-26399 
B22609-000. 


, A7 1-19656. A7 1-2371 
, A73- 13883. 


I. 


OGO 5, Thomas 


EXPERIMENT NAME 

NSSDC ID 

PROJECT DESIGNATION 
PERSONNEL 

PI - G.E. Thomas 

University of Colorado 
OI - C.A. Barth 


UV Photometer 

68-014A-21 

E-21 


- Boulder, Colorado 


yniversity of Colorado - Boulder, Colorado 
*J1 - J.B. Pearce 


OI 


University of Colorado - Boulder, Colorado 
E.F. Mackey 

Packard-Bcll - Newbury Park, California 




The UV Photometer Experiment on OGO 5 was flown to 
‘^'^‘nhution of terrestrial airglow in the hvdrogen 

m Tstu'^*’ Th'"' h‘“" emission 

kL‘ f ■ ■ photometer was mounted on the side of the mam 

zenlth^^ThpTm airglow in the local 

Mnith. The field of view was 3 deg at half maximum. Radiation 

measurements between 1050 and 1800 A were obtained with l^s 

1250 to"Txon '^’‘P^lment. The B-channel data (from 

min i^ ’ remove the contribution of 

on Lyman- Alpha radiation from the A-channel (1050 to 1800 A) 
data, bach photometer had its own amplifier and high-voliaee 
telemetered data were approximatefy 
cahbmtion* logarithm of the UV source intensity. Inflight 

calibration checks and automatic drift corrections were 

thfSge^of ,'IJ ‘'1® "'8'’* «Pe"ment. A lens cover, mounted at 
the edge of the photometer aperture and operated on ground 

sunS'^’bm ‘o^ ^ provided increased protection from fncident 
sunlight, but on several occasions enabled the experimenter to 

ono RavTeX“*^‘®"“'l"- ® sensitivity 

of 10 Rayleighs Several measurements of the 1216-A extraterrestrial 

background radiation were made by placing the OGO 5 spacecraft 

^reater'%an"lo'!^Ji^^t was done while OGO 5 was at altitudes 
80.000 km. i.e. when it was beyond the geocoronal 
Background measurements were made during 
periods Septen^r 12 to 14 and December 15 to 17, 1969 
1971 ^ September I to 6. 1970, and March 18 to 22! 

5 mission functioned normally throughout the OGO 


BIBLIOGRAPHY 

A71-24439, A72-32955. A74-15496, 

PS: N73-108I3. 
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OM: A71-33834. 

OS: A7 1-35409, A73- 12323, A73-39074. 


OGO 5, Van De Hulst 


EXPERIMENT NAME Measurement of the 

Absolute Flux and 
Energy Spectra of 
Electrons 

NSSDC ID 68-014A-12 

PROJECT DESIGNATION E-12 

PERSONNEL 

PI - H.C. Van De Hulst 

Netherlands Institute - Leiden, The Netherlands 
01 - D. Tanka 

Netherlands Institute - Leiden, The Netherlands 
OI - M.N. Lind 

Netherlands Institute - Leiden, The Netherlands 


BRIEF DESCRIPTION 

This experiment measured the absolute flux and energy 
spectrum of energetic galactic cosmic ray electrons (from 0.5 to 10 
GeV) that are believed to be the source of synchrotron radiation 
which causes the nonihermal galactic radio noise. Protons (from 
20 to 100 GeV) and gamma rays above 500 MeV were also measured. 
The instrumentation, a detector with six counters, was located on 
the side of the main body facing away from the Earth. The 
experiment functioned normally throughout the mission. 

BIBLIOGRAPHY 


four-sensor solid-state telescope. This telescope was physically 
located inside the larger of the two electron spectrometer magnets 
and in line with the spectrometer entrance aperture. Protons between 
100 and 150 keV were also measured by a single solid-state detector 
adjacent to the telescope. The instruments were mounted on 
OPEP-2 and had their apertures looking perpendicular to the radius 
vector from the Earth. OPEP-2 was rotated back and forth about 
this radius vector through 230 deg at 3 deg/sec, permitting the 
determination of particle directional distributions. The experiment 
worked normally as long as data were telemetered from OGO 5. 
Thus, nearly 100 percent coverage was obtained between March 
1968 and August 1971. 

BIBLIOGRAPHY 

PM: A66-23690, A7I-21037, A73-12442, A73-24732, 

A73-33454, A73-33455. 

N70-28103, N73-31150, N74-I3165. 

B07587-000, B 15 152-000. 

PS: N67-30930. 

OM: A73-33449, A73-33457. 

N73-20842. 

OS: A72-35597, A73-33453, A73-33456, A74-11742. 

N7 1-25273. 


PM: A69-19198, A70-37522, A70-38105, A70-38106, 
A70-40690, A70-45769, A72-33869, A73- 19252, 
A74-27700, A74-31903. 

B 14744-000, B 14745-000. 
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OGO 5, W est 


EXPERIMENT NAME Electron and Proton 

Spectrometer 

NSSDC ID 68-014A-06 

PROJECT DESIGNATION E-06 

PERSONNEL 

PI - H.I. West, Jr. 

Lawrence Radiation Laboratory - Livermore, California 
OI - R.G. D'Arcy, Jr. 

Lawrence Radiation Laboratory - Livermore, California 
OI - L. Mann 

Lawrence Radiation Laboratory - Livermore, California 


BRIEF DESCRIPTION 

This experiment was designed to measure the spectra, fluKes, 
and directional properties of electrons, protons, and alpha 
particles. Electrons were sensed by solid-state detectors found within 
each of two permanent magnet spectrometers. These spectrometers 
measured electrons in narrow energy windows centered at 79. 158, 
266, 479, 822, 1530, and 2820 keV, Protons in six contiguous 
energy interwils (at 0.23, 0.57, 1.35. 5.60, 14.0, and 43 MeV), alpha 
particles in three contiguous intervals (at 5.9, 22.7, and 56.4 MeV), 
and electrons above 4 MeV were separately measured by a 
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OGO 6 

SPA CECRA FT CHA RA CTERISTICS 


COMMON NAME OGO 6 

ALTERNATE NAMES PL-691D, OGO-F, S 60, 

POGO 3, 03986 

NSSDC ID 69-051 A 

LAUNCH DATE 06/05/69 

WEIGHT IN ORBIT 632 kg 

LAUNCH SITE Vandenberg AFB, 

United States 

LAUNCH VEHICLE Thrust-Augmented 

Thor-Agena D 

SPONSORING COUNTRY United States 

SPONSORING AGENCY NASA-OSSA 


ORBIT PARAMETERS 

INITIAL 

LATER 

Epoch Date 

. 06/04/69 

01/28/72 

Apogee (km alt) 

. 1077 

967 

Perigee (km alt) 

. 413 

392 

Period (min) 

. 99.7 

98.3 

Inclination (deg) 

. 82,0 

82.0 

PERSONNEL 



Project Manager - 

W, E. Scull - NASA-GSFC 

- Greenbelt, Maryland 


Project Scientist - 

N. W. Spencer - NASA-GSFC - Greenbelt, Maryland 
Program Manager - 

T. L. Fischetti - NASA Hq - Washington, D.C. 
Program Scientist - 

R. F. Fellows - NASA Hq - Washington, D.C. 


BRIEF DESCRIPTION 

OGO 6 was a large observatory instrumented with 26 
experiments designed to study the various interrelationships between, 
and latitudinal distributions of, high-altitude atmospheric parameters 
during a period of increased solar activity. The main body of the 
spacecraft was attitude controlled by means of horizon scanners 
and gas jets so that its orientation was maintained constant with 
respect to the Earth and the Sun. The solar panels rotated on a 
horizontal axis extending transversely through the main body of 
the spacecraft. The rotation of the panels was activated by 
sUn-sensors so that the panels received maximum sunlight. Seven 
experiments were mounted on the solar panels (the SOEP 
package). An additional axis, oriented vertically across the front 
of the main body, carried seven experiments (the OPEP package). 
Nom^ially, these sensors observed in a forward direction in the 
orbital plane of the satellite. The sensors could be rotated more 
than 90 deg relative to the nominal observing position and more 
than 90 deg between the upper and lower OPEP groups mounted 
on either end of this axis. On June 22, 1969, a failure occurred 
in the solar paddle array. This gave the vehicle a negative potential 
of more than 20 volts when the paddles were exposed to sunlight. 
This potential shift affected seven experiments which made 
measurements dependent upon knowledge of the spacecraft 
plasma sheath. During October 1969, a string of solar cells failed, 
but the only effect of the decreased power was to cause two 
experiments to change their mode of operation. Also during October 
1969, a combination of manual and automatic attitude control was 
initiated, which extended the control gas lifetime of the attitude 
control system. In August 1970, tape recorder 1 operation degraded 
so that all recorded data were subsequently taken with tape recorder 
2. By September 1970, power and equipment degradation left 14 
experiments operating normally, three partially, and nine off. From 
October 14, 1970. tape recorder 2 was used only on V\'ednesdays 
(World Days) to conserve power and extend tape recorder operation. 


In June 1971, the number of ‘on' experiments decreased from 13 
to 7, and on June 28, 1971, the spacecraft was placed in a 
spin-stabilized mode about the yaw (z) axis and turned off due to 
difficulties with spacecraft power. The attitude control system had 
operated properly until that time, and enough control gas remained 
for an additional 6 months of 3-axis stabilization. OGO 6 was 
turned on again from October 10, 1971, through March 1972, for 
operation of experiment 25 by Radio Research Laboratory, Japan, 
CkjO 6 was kept in a stand-by status until July 14, 1972, at which 
time all operational support of OGO 6 was terminated. 


SPACECRAFT/ MISSION BIBLIOGRAPHY 


Papers with major discussion of spacecraft, mission, testing, 
subsystems, or ground systems prepared by NASA project or 
project support personnel. 

A69-36674, A69-43132, A70-35303. 

N74-76932. 


Papers about spacecraft, mission, testing, subsystems, or ground 
systems prepared by N.ASA contractor personnel. 

A64- 10864. 


EXPERIMENTS 


OGO 6, Aggson 


EXPERIMENT NAME DC Electric Field 

Measurements 

NSSDC ID 69-05 1 A-23 

PROJECT DESIGNATION F-23 

PERSONNEL 

PI - T.L. Aggson 


NASA-GSFC - Greenbelt, Maryland 
01 - N.C. Maynard 

NASA-GSFC - Greenbelt, Maryland 
OI - J.P. Heppner 

NASA-GSFC - Greenbelt, Maryland 


BRIEF DESCRIPTION 

Ambient dc electric fields were to be measured by determining 
the potential difference between two oppositely directed, 30-ft 
antennas with a high-input impedance voltmeter. The antennas, 
located on SOEP- 1 and SOEP-2 (and shared with Experiment 25), 
were always parallel to the Earth’s surface, being north-south in 
the dawn-dusk plane and east-west in the midnight plane. 
Direct-current electric fields and 4-Hz to 4-kHz ac fields were 
measured. On June 22, 1969 (12 days after launch), the floating 
potential required by this experiment was lost due to a spacecraft 
electrical failure. After this time, the only good electric field data 
obtained during the spacecraft's operational life were taken during 
eclipse time, which was estimated to be 10 percent of the total 
time. 


BIBLIOGRAPHY 

PM: A70-30082, A72-35989, A72-39980, A72-42432, 
A72-44854. 

N74- 19023, N74-74627. 

B22605-000. 
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OM: A72-42901. 
OS: N74-74632. 


OGO 6, Barth 


EXPERIMENT NAME UV Photometer 

NSSDC ID 69-05 1 A- 13 

PROJECT DESIGNATION F-13 

PERSONNEL 

PI - C.A. Barth 


University of Colorado - Boulder, Colorado 
OI - J.B. Pearce 

University of Colorado - Boulder, Colorado 
OI - E.F. Mackey 

Packard-Bell - Newbury Park, California 


BRIEF DESCRIPTION 

The scientific objectives of this experiment were: (1) to 
measure the intensity of the hydrogen Lyman-Alpha emission at 
1216 A and of the atomic oxygen emission at 1304 A in the airglow, 
(2) to measure the columnar densitilies of the neutral atomic 
hydrogen and oxygen species above the orbit, and (3) to measure 
the spatial distribution (in local time and latitude) and the temporal 
changes (with solar and geophysical activity) of the above mentioned 
densities and emission intensities. The photometer was located on 
the main body, facing away from the earth. The field of view was 
3 deg FWHM. Radiation measurements were made with a 
two-channel photometer. Channel B data, in the wavelength interval 
from 1250 to 1800 A, were used to remove the contribution of the 
non-Lyman-Alpha radiation from the Channel A data, which 
ranged from 1050 A to 1800 A. Thus, the intensity of the airglow 
emissions at 1216 and 1304 A could be inferred directly from the 
quantities Channel-A-Output-Minus-Channel-B, and 

Channel-B-Output. Both channels had a dynamic range from 10 
Rayleighs to 100 kiloRayleighs. A commandable shutter was 
included to allow measurements of background and spurious signals. 
Since scattered sunlight affected the measurements when the sun 
was within 34 deg of the -z axis, suitable shielding was provided. 
The telemetered data were approximately proportional to the 
logarithm of the ultraviolet source intensity. Inflight calibration 
checks and automatic drift corrections were incorporated in the 
experiment. Spacecraft operations were terminated on June 28, 
1971. At that time, this experiment was still operational, having 
functioned for more than 14,000 hr. 

BIBLIOGRAPHY - None found 


OGO 6, Bedo 


EXPERIMENT NAME Solar UV Emissions, 

160-1600 A 

NSSDC ID 69-05 lA-09 

PROJECT DESIGNATION F-09 

PERSONNEL 

PI D.E. Bedo 

AFCRL Bedford, Massachusetts 
OI H E. Hinteregger 

AFCRL Bedford, Massachusetts 


BRIEF DESCRIPTION 


The purpose of this experiment was to measure solar radiation 
intensilv in the wavelength range from 160 to 1600 A, with a toial 
passband from 7 to 20 A in width. Solar radiation entered the 
instrument, located in SOEP-2, through polarized apertures which 
served to minimize the background signal noise due to charged 
particles and secondary electron emissions. This radiation struck 
a vertical stack of six gratings at an angle of 86 deg from the 
grating normal. The six gratings had different grating constants. 
The diffracted radiation was observed with a photomultiplier 
detector. Normal operation consisted of scanning the entire spectrum 
in 512 steps. In another mode, fifteen overlapping short scans of 
about 65 steps each were available for more continuous coverage 
of a shorter spectral range. The experiment worked well, but data 
were not taken after about March 1, 1970, due to degradation of 
the channel electron multipliers. 

BIBLIOGRAPHY 
PM: N71-10358. 

PC: N74- 16940. 


OGO 6, Blamont 


EXPERIMENT NAME 

NSSDC ID 

PROJECT DESIGNATION 

PERSONNEL 

PI - J.E. Blamont 

CNES Bretigny, France 


Airglow and Auroral 

Emissions 

69-05 1 A- 11 

F-ll 


BRIEF DESCRIPTION 

This experiment had as its broad objective the study of 
airglow and auroral emissions at two wavelengths - (1) the 6300-A 
red line of atomic oxygen, and (2) the 3914-A radiation from the 
molecular nitrogen ion. In addition, correlative investigations were 
planned. A photometer mounted on the EP-3 boom was used to 
measure the altitude distribution of the intensities of these emissions. 
The instrument could scan above or below the horizontal (x-y) 
plane in sixty 0.5-dcg steps. The viewing angle was 6 deg parallel 
to the x-y plane and 0.5 deg perpendicular to the plane." A scan 
cycle from the x-y plane and back was completed using the 6300-A 
filter. Another cyde was then completed with the 3914-A filter in 
place. A complete cycle period lasted approximately 34 sec for 
each interference filter. All scheduled spacecraft operations were 
terminated in May 1971. 

BIBLIOGRAPHY 

OS: B 19920-000. 

OGO 6, Blamont 


EXPERIMENT NAME Line Shape of the 

6300-A Airglow 
Emission 

NSSDC ID 69-051.A-14 

PROJECT DESIGNATION F-14 

PERSONNEL 

PI J.E. Blamont 

CNES Bmigny, France 
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BRIEF DESCRIPTION 

The objectives of this experiment were to measure the shape 
and width of the atomic oxygen red line at 6300 A emitted in the 
airglow and to study neutral atmospheric temperatures deduced 
from these measurements. The sensing optical system was mounted 
on the earthside of the main body and consisted of an interference 
filter at 6300 A, a spherical Fabry-Perot interferometer, and a PM. 
The emission layer, which is centered at about 250 km, was viewed 
tangentially by the optical system. Since the spacecraft altitude 
varied between 400 and 1000 km, a moving flat mirror was placed 
iri front of the equipment to keep the sensor optical axis in the 
direction of the emission layer. The experiment had a circular field 
of view of 1 deg. Measurements were made at four heights, 
corresponding to four mirror positions. One mirror position provided 
tangential viewing at about 250 km. The other mirror positions 
changed the optical axis by +2, ^^4 and -2 degrees. At perigee, 
the four observed altitudes were at 240, 280, 320, and 360 km. 
At apogee, these altitudes were 100, 200, 300, and 400 km. After 
being reflected by the mirror, the beam passed through an 
interference filter centered at 6300 A. Every 11 sec, a second 
filter centered at 6200 A was switched in place of the original 
filter for 2 sec to determine that portion of the input due to 
background stray light. The interferometer consisted essentially of 
two quartz plano-concave lenses 13.2 mm apart. The two spherical 
surfaces were coated with multilayer dielectric reflecting Hlms. 
Scanning of the interferometer was achieved by varying the distance 
between the two lenses using the piezoelectric effect. Once every 
2 days the calibration of the interferometer was adjusted in orbit 
by operating a cadmium discharge source on ground command. 
The sensitivity of the photomultiplier and the transmission of the 
interference fillers were monitored from the response of the 
equipment to light emitted by two tungsten lamps. The experiment 
became inoperable in September 1970. 

BIBLIOGRAPHY 

PM: A72-35603, A74-23679, 


OGO 6, Cain 


EXPERIMENT NAME Magnetic Survey, 

Rubidium Vapor 
Magnetometer 

NSSDC ID 69-05 lA-21 

PROJECT DESIGNATION F-21 

PERSONNEL 
‘ PI - J.C. Cain 


NASA-GSFC - Greenbelt, Maryland 
OI - R.A, Langel 

NASA-GSFC - Greenbelt, Maryland 


BRIEF DESCRIPTION 

The OGO 6 rubidium vapor magnetometer was an optically 
pumped, self-oscillating, dual-cell instrument used to measure the 
scalar magnetic field in polar orbit. The instrument, located on 
boom EP-6, was sampled every 0.288 sec, and operated almost 
continuously from launch until June 28, 1971. The precision of 
the measurements was plus or minus 0.6 gamma with an absolute 
accuracy of approximately 2 gammas. The accuracy of the 
measurements was limited by spacecraft fields. 

BIBLIOGRAPHY 

PM: A70-39349, A71-29903, A73-31768, A74-34019. 

N72-30823. N73^20866, N74-13566, N74- 17058. 

B 15846-000, B 1 5849-000. 


PS: A73-3I772, A73-41374. 

N72-23341, N74-20982. 

OS: A73-31769. 


OGO 6, Clark 


EXPERIMENT NAME Celestial Lyman-Alpha 

Measurement 

NSSDC ID 69-05 lA- 12 

PROJECT DESIGNATION F-12 

PERSONNEL 

PI - M.A. Clark 

Aerospace Corporation - El Sugundo, California 
OI - D.D. Elliott 

Aerospace Corporation - El Segundo, California 
OI - P.H. Metzger 

Aerospace Corporation - El Segundo, California 


BRIEF DESCRIPTION 

This experiment was designed to measure the zenith angle 
distribution of Lyman-Alpha radiation on a global basis. The 
experiment consisted of a photometer centered at 1216 A, with a 
3-A bandwidth and a 6-deg field of view. It used a rotation 
mirror to make a circular scan of the sky once each 40 sec. The 
photometer was mounted outside the main body facing away from 
the earth, allowing a clear view of both horizons. The scanner 
plane was canted 20 deg from the spacecraft axis to avoid direct 
observation of the sun, and therefore the instrument scanned most 
of the celestial sphere exclusive of a cone of 20 deg half-angle 
around the solar and antisolar points. The photometer sensitivity 
was about I Rayleigh during early operations but decayed to 
approximately 10 Rayleighs after a few days. Count-rate data 
were obtained during the period from June 6 to 18, 1969, and 
were of excellent quality. The scanner failed on June 23, 1969. 

BIBLIOGRAPHY 

PM: A70-43852, A7 1-1 7975. 

N71-36136, N72-23429, N74-74625. 

OS: A7 1-24439. 


OGO 6, Donahue 


EXPERIMENT NAME Sodium Airglow 

Photometer 

NSSDC ID 69-05 lA-26 

PROJECT DESIGNATION F-26 

PERSONNEL 

PI - T.M. Donahue 


University of Pittsburgh - Pittsburgh, Pennsylvania 
OI - J.E. Blamont 

CNES ~ Bretigny, France 


BRIEF DESCRIPTION 

The primary objective of this experiment was to provide 
measurements of the yellow airglow of sodium at 5890 A and 
5896 A and of the green airglow of atomic oxvgen at 5577 A. 
The airglow was \iewed slantwise with a horizon-scanninc 
photometer. The resulting large optical path produced amplifications 
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in surface brightness of a factor of 10 to 20. The sensor, which, 
was mounted on the Earth-facing side of the main body, consisted 
of an optical system, interference filters, and a photomultiplier. 
The photometer was equipped with a mirror that was pivoted to 
scan the sky near the horizon. This mirror scan required 18.4 
sec, extended from 10 deg below the horizon to about 25 deg 
below the horizon, and was divided into 127 positions, each separated 
by 7.5 min of arc. For a complete cycle, the photometer scanned 
up and down with the green filter (5577 A) and then repeated the 
motion with the yellow filter (5890 A), The vertical field of view 
was 7.5 min of arc, and the horizontal field of view was 4.2 deg. 
When the satellite was at an altitude of 500 km, the sampled emission 
feature at 250 km was less than 4 km high for a single mirror 
position. The experiment remained operational throughout the 
useful life of OGO 6 and yielded 8251 hours of data. After October 
1970, however, the experiment was operated only one day per week 
to minimize PM fatigue. 


BIBLIOGRAPHY 

PM: A72-35604, A73-45121, A74-30670. 
N73- 16436. 

B22606-000. 


OGO 6, Evans 


EXPERIMENT NAME Auroral Particle 

Measurement 

NSSDC ID 69-051A-15 

PROJECT DESIGNATION F-15 

PERSONNEL 

PI - D.S. Evans 



NASA-GSFC - Greenbelt, Maryland 
OI - D.E. Stilwell 

NASA-GSFC - Greenbelt, Maryland 


PERSONNEL 

PI - T.A. Farley 

University of California - Los Angeles, California 
OI - M.C. Chapman 

TRW Systems Group Redondo Beach, California 


BRIEF DESCRIPTION 

The objectives of this experiment were to study the 
precipitation of electrons into the atmosphere, to relate particle 
precipitation and particle trapping, and to determine the effects of 
these phenomena upon magnetospheric structure. Six plastic 
scintillator detectors located at the end of the EP-l boom measured 
the unidirectional electron fluxes in eight energy intervals between 
50 keV and 1.2 MeV. A seventh plastic scintillator measured 
omnidirectional electron fluxes in the same energy intervals. One 
unidirectional detector experienced a large reduction in efficiency 
shortly after launch. Other detectors functioned normally from 
launch until June 28, 1971, when the experiment was turned off. 
Unfortunately, these data are contaminated by protons whenever 
they are present. 

BIBLIOGRAPHY 
PM: N73- 15863. 
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EXPERIMENT NAME Planar Ion and Electron 

Trap 

NSSDC ID 69-05 lA-03 

PROJECT DESIGNATION F-03 

PERSONNEL 

PI - W.B. Hanson 

University of Texas - Dallas, Texas 
OI - T.W. Flowerday 

University of Texas - Dallas, Texas 
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BRIEF DESCRIPTION 

The purpose of this experiment was to measure the directional 
intensity and energy spectrum of auroral electrons and protons in 
the range from 1 to 20 keV. The instrumentation, located at the 
end of the EP-4 boom, consisted of a curved plate electrostatic 
analyzer with an open-window electron multiplier. The overall 
performance of the experiment was good. However, the experiment 
tape recorder output modulation became erratic about August 15, 
1969. Therefore, a real-time special purpose system had to be 
used. This limited the operation of the experiment to three days 
of the special purpose six-day cycle of operation. In June 1972, 
after 16,893 hr of operation, the instrument was turned off together 
with the spacecraft. 


BIBLIOGRAPHY - None found 


OGO 6, Farley 


EXPERIMENT NAME Trapped and 

Precipitating Electrons 
UCLA 

NSSDC ID 69-051A-16 

PROJECT DESIGNATION F-16 


BRIEF DESCRIPTION 

This experiment was used to determine the following 
characteristics of the ionosphere — the ion concentration, the ion 
composition, the ion temperature, the fast electron flux with a 
normal energy component greater than 9.1 eV, and the horizontal 
irregularities in the ion concentration. The retarding potential 
analyzer consisted of a sensor head and an electronics box. The 
sensor head contained an 8-cm cylinder with a concentric 2-cm 
aperture. Charged particles passed through this aperture before 
striking a solid collector. The path between the aperture and collector 
was segmented by four grids, whose potentials were controlled by 
the electronics box. The sensor head was flush-mounted with the 
front face of the OPEP-2. During normal operation, the sensor 
face was perpendicular to the vehicle velocity vector. There were 
two basic modes of operation — an ion-analysis mode and a duct 
mode. These modes were alternately employed. A complete cycle 
lime of either 40 or 10 sec could be selected for both modes by 
ground command. The spatial resolution was from 40 to 160 m, 
depending on the cycle time selected. The experiment was first 
turned on during orbit 20. Because of the 20-v negative vehicle 
potential, which developed 17 days after launch, reliable ion 
temperature, ion composition, and photoelectron flux data could 
not be obtained except upon spacecraft entry into eclipse, when 
the vehicle potential recovered quite rapidly. However, 
ion-concentration and duct-mode data were still valid during 
sunlight. In October 1969, the vehicle potential diminished to the 
extent that ion temperature and dominant component ions could 
be determined even in sunlight. During each eclipse, the vehicle 
potential returned to normal, and complete data were obtained 
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during approximately 30 percent of each orbit. The performance 
of the instrument was excellent from turn-on, and the experiment 
yielded excellent data. It was normally operated 100 percent of 
the time. After operating for 17,180 hr, the experiment was turned 
off during June 1971. 


PERSONNEL 

PI - R.A. Helliweil 

Stanford University Stanford, California 
OI - L.H. Rorden 

Stanford University Stanford, California 


BIBLIOGRAPHY 
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OGO 6, Hanson 


EXPERIMENT NAME Ion Mass Spectrometer, 

UTD 

NSSDC ID 69-05 lA-06 

PROJECT DESIGNATION F-06 

PERSONNEL 

PI - W.B. Hanson 


University of Texas 
OI - T.W, Flowerday 

University of Texas 


Dallas, Texas 
Dallas, Texas 


BRIEF DESCRIPTION 

Three magnetic antennas and one electric antenna located at 
the end of the EP-5 boom were used to study the properties of 
waves in the ionosphere over the frequency range from 20 Hz to 
30 kHz. The experiment provided information such as the 
polarization, wave-normal direction, and E/H ratio of signals in 
the frequency range of interest. Also, it measured the antenna 
impedance and current both with and without bias and the phase 
and amplitude of VLF transmitter signals. On July 25, 1969, the 
antenna extension was completed. On August 22, 1969, failure of 
a mode logic component limited observations to only the electric 
field spectrum. Subsequently, the special purpose data was limited 
to the narrow-band mode (0 to 30 kHz) and the spectrum mode 
(30 to 100 kHz). The experiment was turned off on June 28, 
1971, when the spacecraft was turned off. 


BIBLIOGRAPHY 

PM: A7 1-14538. W 

N74- 12842. < 

OS: A72-21189. O 


BRIEF DESCRIPTION 

An ion mass spectrometer was employed to measure the 
composition of positive ions in the mass range from 1 to 34 amu. 
The instrumentation, located in OPEP-1, consisted of a 90-deg-sector 
magnetic analyzer, an electron multiplier detector, and a linear 
automatic-ranging electrometer. The different ion species were 
sampled by applying a varying voltage to the analyzer. The 
spectrometer could operate in a sweep mode and a step mode. In 
the sweep mode the voltage was swept exponentially from -4000 V 
to -94 V. In the step mode the voltage could be stepped through 
a sequence of 11 values (corresponding to mass peaks at I, 2, 4, 
7, 8, 14, 16, 18, 28, 30, and 32 amu) or four values (corresponding 
to mass peaks at 1, 4, 14, and 16 amu). There were no scientific 
results from this experiment because the instrument was irreparably 
damaged at turn-on by high-voltage arcing. Data were collected 
for a 57-hr period but were subsequently proven to be invalid. 
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OGO 6, KrepUn 


EXPERIMENT NAME Solar X-ray Emissions 

NSSDC ID 69-05 lA-08 

PROJECT DESIGNATION F-08 

PERSONNEL 

PI - R.W. Kreplin 

Naval Research Laboratory - Washington, D.C. 

OI - T.A. Chubb 

Naval Research Laboratory - Washington, D.C. 

OI - H.D. Friedman 

Naval Research Laboratory - Washington, D.C. 

OI - S. Bowyer 

University of California ~ Berkeley, California 


BRIEF DESCRIPTION 

This experiment used a scintillating crystal/PM detector and a 
proportional counter to observe solar X-rays between 0.15 and 6.2 
A. Each detector was coupled to an eight-channel pulse height 
analyzer. The detectors were located in SOEP-1. Although the 
detectors worked well, the data were virtually useless due to 
contamination from trapped particles. The experiment was turned 
off in September 1970. 

BIBLIOGRAPHY - None found 
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OGO 6, Laaspere 


EXPERIMENT NAME Whistler and 

Audio-Frequency 
Electromagnetic Waves 

NSSDC ID 69-05 lA-25 

PROJECT DESIGNATION F-25 

PERSONNEL 

PI - T. Laaspere 

Dartmouth College - Hanover, New Hampshire 
OI - M.G. Morgan 

Dartmouth College - Hanover, New Hampshire 


BRIEF DESCRIPTION 

Two 30-ft electric dipole antennas (attached to SOEP-1 and 
SOEP-2 and shared with Experiment 23) were used to study the 
propagation and characteristics of whistler-mode waves in the 
ionosphere over an extended range of frequencies. Four 15-kHz 
bands (0.02 to 15 kHz, 15 to 30 kHz, 92.5 to 107.5 kHz, and 280 
to 295 kHz) could be received in real time. Two 0.2-kHz bands 
(centered at 200 and 540 kHz) and a 0.02- to lOOO-kHz 
broadband signal could be tape recorded. The tape-recorded data, 
consisting of digital values of signal intensities, were observed almost 
continuously from launch until spacecraft turnoff June 28, 1971. 
Real-time data were obtained from telemetry stations on alt 
scheduled days (2 days out of 6, since this was one of three different 
experiments sharing the same special purpose telemetry system) 
over the same time period. The narrow-band receivers recorded 
signal intensities at 200 kHz from BBC, England, and at 540 kHz 
from New Mexico, or from other emitters at those frequencies. A 
special operation of the real-time broadband receivers was made 
by Radio Research Laboratories, Japan, with observations near 
Siple Station, Antarctica, and Kashima, Japan, from October 1, 
1971, to March 1972. 

BIBLIOGRAPHY 

PM: A69-36677, A7I-33951, A72-29384, A73-33438, 

A74- 34020. 

B 17973-000. 

PS: A72-23420. 
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OGO 6, Lockwood 


EXPERIMENT NAME Neutron Monitor 

NSSDC ID 69-051 A- 18 

PROJECT DESIGNATION F-18 

PERSONNEL 


PI - J.A. Lockwood 

University of New Hampshire Durham, New 
Hampshire 
OI - E.L. Chupp 

University of New Hampshire - Durham, New 
Hampshire 


BRIEF DESCRIPTION 

A moderated helium-3 proportional counter, mounted on the 
EP-5 boom, was used to measure the total neutron flux in the 
energy interval from 1 keV to 10 MeV. Four sets of charged 
particle counters, placed on two pairs of opposing sides of the 
proportional counter, served as a charged particle rejection system 


for the neutron measurements. These detectors also provided 
omnidirectional charged particle count rates (protons above 13 MeV 
and electrons above 1.5 MeV) and count rates for particles that 
gave coincident counts in detectors on opposing sides of the 
proportional counter (protons above 50 MeV and electrons above 
13 MeV). A plastic scintillator was operated in coincidence with 
the proportional counter to measure 1- to 10-MeV neutrons in 
four energy intervals. The detector system performed normally 
until December 24, 1969, when the power supply failed. No useful 
data were obtained after that date. 


BIBLIOGRAPHY 


PM: A69-36678, A70-39326, A72- 10877, A73-41498, 
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EXPERIMENT NAME Low-Energy Solar 

Cosmic-Ray 

Measurement 

NSSDC ID 69-051A-19 

PROJECT DESIGNATION F-19 

PERSONNEL 

PI “ A.J. Masley 

McDonnell-Douglas - Huntington Beach, California 
OI - P.R. Sattcrblom 

McDonnclI-Douglas - Huntington Beach, California 


BRIEF DESCRIPTION 

This experiment was designed to study solar cosmic radiation 
and geomagnelically trapped and precipitating radiation. The 
instrumentation, located on the main body, consisted of two 
solid-state detector discs mounted coaxially to form a telescope 
that looked away from the Earth with a 28-deg conical half-angle. 
Protons in 14 contiguous energy intervals between 5 and 78 MeV 
and alpha particles in 12 intervals between 17 and 125 MeV were 
counted. The sum of counts of protons above 78 MeV and electrons 
above 250 keV was also obtained. This experiment functioned 
normally from launch until August 29, 1970, at which time a 
spacecraft failure prevented the transmission of any further 
experiment data. 


BIBLIOGRAPHY 
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OGO 6, McKeown 


EXPERIMENT NAME Energy Transfer Probe 

for Atmospheric Density 

NSSDC ID 69-05 lA-07 

PROJECT DESIGNATION F-07 
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PERSONNEL 

PI - D. McKeown 

General Dynamics - San Diego, California 
O! H.R. Poppa 

General Dynamics - San Diego, California 


20 km in the fast mode. This experiment operated nominally 
until the daytime spacecraft potential shift occurred on June 22, 
1969. After this time, daylight data were not useful. After September 
1969, an attempt was made to make some of the daytime observations 
usable. Within these limitations, the experiment remained 
operational until the spacecraft was turned off on June 28, 1971. 


BRIEF DESCRIPTION 

The primary objective of this experiment was to measure the 
kinetic energy imparted by the atmosphere to the surface of an 
orbiting satellite. A secondary purpose was to determine variations 
in atmospheric density as a function of time, latitude, and solar 
activity. Four dual-energy transfer probes were mounted on OPEP-1, 
normal to the velocity vector of the spacecraft. Each probe utilized 
a l.27-cm, l5-MHz, temperature-sensitive quartz crystal detector 
for measuring the gas-to-surface energy transfer. Two of the crystal 
energy transfer surfaces were plated with aluminum, and the other 
two were plated with gold. The instrument was capable of detecting 
a kinetic energy transfer from 10'^ to 10 * w/sq cm. Each probe 
was equipped with a shutter that periodically (every 111 sec) cut 
off the air flow to the instrument to allow for calibration. The 
change in probe surface mass due to contamination, impact, cleaning, 
etc., was continuously monitored by a quartz crystal microbalance. 
The experiment was a success, and good data were obtained from 
launch until August 29, 1970, when a failure in the spacecraft 
telemetry subsystem prevented the transmission of further 
experimental data. The instrumentation was used subsequently to 
monitor the status of this subsystem failure. 

BIBLIOGRAPHY 
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OGO 6, Nagy 


EXPERIMENT NAME Electron Temperature 

and Density 

NSSDC ID 69-051A-02 

PROJECT DESIGNATION F-02 

PERSONNEL 

PI - A.F. Nagy 

University of Michigan - Ann Arbor, Michigan 
OI - L.H. Brace 

NASA-GSFC - Greenbelt, Maryland 


BRIEF DESCRIPTION 

The purpose of this experiment was to observe the worldwide 
distribution of electron densities and temperatures. It consisted of 
two cylindrical Langmuir probes, mounted on OPEP-2, at right 
angles to each other, with one probe aligned in the direction of 
the spacecraft velocity vector and the other parallel to the OPEP 
rotational axis. Each probe consisted of a collector 22,9 cm long 
and 5.6 mm in diameter, extending outward from a concentric 
guard 22.9 cm long and 16.5 mm in diameter. Both components 
were stainless steel and were insulated from each other with Teflon. 
The electronics package in the main spacecraft body provided 
sawtooth voltage sweeps to the probe, detected the ensuing current 
flow between ground and collector, provided a calibration sequence 
every 10 min, and provided control system circuitry necessary for 
varying the mode of operation " and for processing the 
experiment-generated information for telemetry. Data resolution 
was no better than one observation per 80 km in the normal mode. 


BIBLIOGRAPHY 
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OGO 6, Reber 


EXPERIMENT NAME Neutral Atmospheric 

Composition 

NSSDC ID 69-05 lA-04 

PROJECT DESIGNATION F-04 

PERSONNEL 

PI “ C.A. Reber 

NASA-GSFC - Greenbelt, Maryland 
OI - D.N. Harpold 
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OI - G.R. Carignan < 

University of Michigan Ann Arbor, Michigan 
OI - D.R. Taeusch ^ 

University of Michigan - Ann Arbor, Michigan O 
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BRIEF DESCRIPTION ^ 

The primary objective of this experiment was to study the 
concentration of the major constituents (nitrogen, oxygen, helium, 
and hydrogen) of the Earth's neutral upper atmosphere during 
changing solar and magnetic activity as a function of time and 
location. The spectrometer system consisted of a quadrupole 
analyzer (in which mass separation occurred within a direct-current 
and a radio-frequency electric field), an enclosed dual-filament 
electron bombardment ion source, an electron multiplier, supporting 
electronics for operating the analyzer and source, and a break-off 
device for exposing the evacuated mass spectrometer to the 
atmosphere after the spacecraft achieved orbit. Located on 
OPEP-2 the spectrometer's entrance aperture normally faced into 
the direction of motion. This experiment was designed to operate 
in any one of three modes, depending on the command given. In 
Mode C the spectrometer was tuned to a particular neutral species 
mass and measured its concentration only. In the other two modes 
of operation, both pretuned stepping and mass sweeping approaches 
were used. A complete measurement in Mode A lasted 368 seconds 
and consisted of 28 stepping sequences and two sweeping sequences. 

A complete measurement cycle in Mode B also took 368 sec and 
consisted of six sweeping sequences and four stepping sequences. 

The experiment remained fully operational until the spacecraft was 
turned off June 28, 1971. 
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OGO 6, Regener 


EXPERIMENT NAME Solar UV Survey, 1850 - 

3500 A 

NSSDC ID 69-05IA-I0 

PROJECT DESIGNATION F-10 

PERSONNEL 

PI - V.H. Regener 

University of New Mexico - Albuquerque, New Mexico 


BRIEF DESCRIPTION 

The primary objective of this experiment was to monitor the 
intensity of solar radiation in the wavelength range from 1850 to 
3500 A. The instrumentation consisted of a quartz prism 
spectrograph programmed to scan the ultraviolet spectrum in six 
ranges approximately 300 A wide. Two visible ranges (3500 to 
5000 A and 5(XX) to 6(XK) A) were included, mainly to check the 
instrumentation. The experiment, located on SOEP-1, was oriented 
directly toward the sun. A fixed program sequenced the spectral 
ranges, unless overriden by ground command. The sequence inserted 
four different diffuser discs in front of the spectrograph, cycled 
through the eight spectral ranges, and periodically inserted the 
calibration lamps to replace sunlight. The experiment was turned 
on only while the spacecraft was in partially eclipsed orbits, due 
to excessive experiment temperatures during fully sunlit orbits. These 
high temperatures caused the quartz optics to deteriorate prematurely 
during the first months of operation, affecting the data for 
short-wavelength observations. The experiment was mechanically 
and electronically operational until August 29, 1970, at which lime 
a spacecraft failure prevented the transmission of any further 
experimental data. 

BIBLIOGRAPHY - None found 
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EXPERIMENT NAME Microphone 

Atmospheric Density 
Gauge 

NSSDC ID 69-051A-01 

PROJECT DESIGNATION F-01 

PERSONNEL 

PI ~ G.W. Sharp 

Lockheed - Palo Alto, California 
OI - T.J. Crowther 

Lockheed - Palo Alto, California 


BRIEF DESCRIPTION 

The Microphone Atmospheric Neutral-Density Gauge 
Experiment measured the spatial and temporal variations of density 
in the altitude range from 250 to 100 km. The instrumentation, 
located on OPEP-L consisted of a thin metal ribbon suspended in 


a magnetic field looking along the spacecraft’s velocity vector and 
exposed to the moving air stream. The air entering the apparatus 
was mechanically dhoppcd so that the ribbon was forced to oscillate 
in the magnetic field, with the amplitude of the oscillations 
proportional to thse applied pressure. The electrical voltage 
generated by the motion of the ribbon through the magnetic field 
was amplified and -rectified to provide a signal for telemetry. From 
the pressure values and from knowledge of the velocity of the air 
stream (effective spacecraft velocity), atmospheric density could be 
deduced. Once evt^ry 2 min, the air flow was stopped for 20 sec 
to establish a zero reference value for inflight calibration. The 
experiment was a success, and good data were obtained from launch 
until June 28, 1971, when the spacecraft was deactivated. 
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OGO 6, Smith 


EXPERIMENT NAME Triaxial Search-Coil 

Magnetometer 

NSSDC ID 69-05 lA-22 

PROJECT DESIGNATION F-22 

PERSONNEL 

PI - E.J. Smith 

NASA-iPL - Pasadena, California 
OI R E. Holzer 

University of California - Los Angeles, California 


BRIEF DESCRIPTION 

The OGO 6 Triaxial Search-Coil Magnetometer Experiment 
was designed to investigate naturally occurring magnetic field 
variations within the ionosphere and lower magnetosphere. The 
experiment consisted of three orthogonal search coils mounted on 
a 6-m boom (EP-5> and an instrumentation package located in the 
body of the spacecraft. Measurements were made in the frequency 
range from 0.01 Hz to KXX) Hz. The signals were divided into 
two high-frequency and low-frequency channels, overlapping near 
the center of the ftv«-decade frequency band. The low-frequency 
wave forms were digitized and telemetered. The high-frequency 
information was obtained continuously by using an on-board 
low-resolution spectrum analyzer consisting of five comb filters 
centered at 10, 22,47, 1(X), 216, 550 and KXX) Hz. The high-frequency 
wave forms were also telemetered (on a part-time basis) in analog 
form for subsequent high-resolution, ground-based processing. The 
experiment remained fully operational until the spacecraft was turned 
off June 28, 1971. 
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OGO 6, Stone 


EXPtRIMENT NAME Cosmic-Ray Experiment 

NSSDC ID 69-05 lA-20 

PROJECT DESIGNATION F-20 

PERSONNEL 

PI E.C. Stone 


OI 


California Technology - Pasadena, California 
R.E. Vogt 

California Technology - Pasadena, California 


BRIEF DESCRIPTION 

This experiment was designed to measure the energy spectra 
and chemical composition of cosmic-ray particles of both solar 
and galactic origin over selected energy intervals, using three 
charged-particle telescopes located on the main body and facing 
away from the Earth. The first was an energy-loss range telescope 
consisting of seven solid-state detectors separated by various 
absorbers, arranged in a single stack, and surrounded on the side 
by a plastic scintillator anticoincidence counter. Particles arriving 
within a cone of 30-deg half-angle with respect to the vertical were 
analyzed for energy loss in the first detectors and for range in the 
subsequent detectors and absorbers. The threshold energies were 
from 1.0 to 315 MeV/nucleon. The second telescope was an 
energy-loss Cerenkov type, which detected particles with energy 
greater than 400 MeV/nucleon arriving within a cone of 35 deg 
half-angle with respect to the vertical. These particles were 
analyzed for energy loss in a solid-stale detector and for velocity 
in a quartz Cerenkov radiator. The third telescope was an energy-loss 
telescope that detected particles arriving within a cone of 4.5 deg 
half-angle with respect to the vertical, and also analyzed them for 
energy loss in a solid-state detector. The threshold energies for 
protons and alpha particles were 3.3 and 8.5 MeV/nucleon. The 
experiment performed normally throughout the mission. The time 
coverage was near 100 percent until August 1970, after which the 
coverage dropped due to the malfunction of the spacecraft tape 
recorder. 
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EXPERIMENT NAME Ion Mass Spectrometer, 
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objectives included the in\cstigation of magnetic and solar control, 
and the study of polar-region phenomena. The detector, a Bennett 
radio-frequency ion ma.ss spectrometer, consisted of a tube with a 
series of plane-parallel knitted grids mounted normal to the tube 
axis. Both ac and dc fields accelerated the ions down the length 
of the tube toward a collector. Only those ions satisfying the 
velocity and phase conditions established by the fields received 
sufficient energy from the fields to pass a retarding potential grid 
and impinge on the collector. Ambient thermal positive ions in 
the mass range from I to 45 amu were measured with a 
resolution of approximately 1 in 20 amu. The instrument’s sensitivity 
ranged from approximately 10^ ions/cc to approximately 10 ions/cc. 
Measurements of a given ion were repeated once every 36.8 sec, 
for an average spatial resolution of about 2 deg in latitude. The 
^nsor was mounted on the OPEP-2 and was positioned to point 
into the direction of motion whenever possible. Periodic calibrations 
were performed. The experiment operated essentially continuously 
from launch until September 1, 1970, when the spacecraft’s operation 
became intermittent as a result of spacecraft malfunction. All 
spacecraft operations were terminated on June 28, 1971. At that 
time the experiment was still operational after functioning for more 
than 14,000 hours. 
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Trapped and 
Precipitating 
GSFC 
69-051 A- 17 
F-17 


Maryland 


NASA-GSFC Greenbelt, Maryland 


Electrons, 


BRIEF DESCRIPTION 

The primary objective of this experiment was to study the 
temporal and spatial behavior of medium- to high-energy electrons 
at low altitudes in the outer zone. The experiment utilized the 
near-polar low-altitude orbit of OGO 6 to achieve (at high latitudes) 
a high sampling density of the outer zone field lines under relatively 
stable and well-known field configuration. The three-axis 
stabilizatiori made it possible to orient detectors essentially parallel 
or perpendicular to the field lines in the high-latitude region of 
interest. A total of seven detectors were used at the end of the 
EP-2 boom. Four detectors oriented horizontally measured the 
intensities of trapped and precipitating electrons in the integral 
energy ranges E greater than 40 keV, 100 keV, 300 keV, and 1 
MeV, respectively. Two detectors looking away from the Earth 
measured precipitating electrons in two ranges, E greater than 30 
keV and 300 keV, respectively. One detector facing the Earth 
measured backscatter electrons in the range E greater than 30 keV. 
The detectors functioned normally until a spacecraft malfunction 

on August 29, 1970, prevented the telemetering of any further 
data. 


BRIEF DESCRIPTION 

This experiment was designed to obtain data that would describe 
the global distribution of the ion composition of the upper 
ionosphere, with emphasis on temporal and spatial variations. The 
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Radio Astronomy (64-054A-09) Haddock 3 

Radio Propagation (64-054A-05) Hargreaves 3 

VLF Noise and Propagation (64-054A-08) Heihwel! 3 

Magnetic Survey Using Two Magnetometers (64-054A-02) Heppner 4 

Trapped Radiation Scintillation Counter (M-054A-16) Konradi 4 

Geocoronal Lyman-Alpha Scattering (64-054A-10) Mange 5 

Cosmic-Ray Isotopic Abundance (64-054A-17) McDonald 5 

Spherical Ion and Electron Trap (64-054A-03) Sagalyn !... 5 

Cosmic-Ray Spectra and Fluxes (64-054A-18) Simpson 5 

Triaxial Search-Coil Magnetometer (W-054A-01) Smith 6 

Positive Ion Composition (64-054A-06) Taylor 6 

Trapped Radiation and High-Energy Protons (64-054A-19) Van Allen !!! 6 

Planar Ion and Electron Trap (64-054A-04) Whipple .,!!!.!!!!!!!!!!!!!!!!!!!!!!! 7 

Ionization Chamber (64-054A-20) Winckler 7 

Electron Spectrometer (64-054A-21) Winckler 7 

Electrostatic Plasma Analysis (Protons 0.1-18 keV) (64-054A-13) W'olfe 8 

Gegenschein Photometry (64-054A-11) Wolff 8 

OGO 2 (65-08 1 A) 

Cosmic- Ray Ionization (65-08 1 A-06) Anderson 9 

UV Spectrometer, 1 100 - 3400 A (65-081A-12) Barth 10 

Magnetic Survey, Rubidium Vapor Magnetometer (65-08IA-05) Cain 10 

Positive Ion Study (65-081 A- 19) Donley lO 

Radio Astronomy (65-081A-01) Haddock 11 

Electron Density Measurements (65-081 A-21) Haddock 11 

VLF Noise and Propagation (65-081A-02) Helliwell 11 

Solar UV Emissions (65-081 A- 17) Hinleregger 12 

Scintillation Detector (65-08 lA-09) Hoffman 12 

Neutral Particle and Ion Composition (65-08 lA- 1 3) Jones 12 

Solar X-Ray Emissions (65-081A-16) Kreplin 12 

Lyman-Alpha and UV Airglow Study (65-08 1 A- ll) Mange 13 

Whistler and Audio-Frequency Electromagnetic (65-081A-03) Morgan 13 

Waves 

Neutral Particle Study (65-08 1 A-20) Newton 13 

Interplanetary Dust Particles (65-081 A- 14) Nilsson 13 

Airglow and Auroral Study (65-081A-10) Reed 14 

Low-Energy Proton, Alpha Particle Measurement (65-08 lA-07) Simpson 14 

Triaxial Search-Coil Magnetometer (65-08 lA-04) Smith 14 

Positive Ion Composition (65-081 A- 15) Taylor 15 

Corpuscular Radiation Experiment (65-081A-18) Van Allen 15 

Galactic and Solar Cosmic Ray (65-08 1 A-08) Webber 15 

OGO 3 (66-049A) 

Solar Cosmic Rays (66-049A-01) Anderson 16 

Interplanetary Dust Particles (66-049A-21) Bohn 17 

Plasma Probe, Faraday Cup (66-049A-06) Bridge 17 

Positron Search and Gamma- Ray Spectrum (66-049A-04) Cline 17 

Low-Energy Proton Experiment (66-049A-07) Evans 18 

Low- Energy Electrons and Protons (66-049A-08) Frank 18 

Radio Propagation (66-049A-16) Fritz 18 

Radio Astronomy (66-049A-18) Haddock 19 

VLF Noise and Propagation (66-049A-17) Helliwell 19 

Magnetic Survey Using Two Magnetometers (66-049A-11) Heppner 19 

Trapped Radiation Scintillation Counter (66-049A-10) Konradi 20 

Geocoronal Lyman-Alpha Scattering ( 66-0^49 a\- 19) Mange 20 

Cosmic- Ray Isotopic Abundance (66-049A-02) McDonald 20 

Spherical Ion and Electron Trap (66-049A-13) Sagalyn 20 

Cosmic-Ray Spectra and Fluxes (66-049A-03) Simpson 21 

Triaxial Search-Coil Magnetometer (66-049A-12) Smith 21 
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Cosmic-Ray Ionization 
UV Spectrometer, 1 100 - 34(X) A 
Magnetic Survey, Rubidium Vapor Magnetometer 
Positive Ion Study 
Radio Astronomy 
VLF Noise and Propagation 
Solar UV Emissions 
Low-Energy Auroral Particle Detector 
Neutral Particle and Ion Composition 
Solar X-Ray Emissions 
Lyman-AIpha and UV Airglow Study 
Whistler and Audio-Frequency Electromagnetic 
Waves 

Neutral Particle Study 

Interplanetary Dust Particles 

Airglow and Auroral Study 

Low-Energy Proton, Alpha Particle Measurement 

Triaxial Search-Coil Magnetometer 

Positive Ion Composition 

Low-Energy Proton and Electron Differential Energy 
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Energetic Radiations from Solar Flares 
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Electron Temperature and Density 
Interplanetary Electrons, Positrons, and Protons 
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Solar X-Ray Emissions (69-05 lA-08) Kreplin 46 

Whistler and Audio-Frequency Electromagnetic (69-05 lA-25) Laaspere 47 

Waves 

Neutron Monitor (69-05IA-18) Lockwood 47 

Low-Energy Solar Cosmic-Ray Measurement (69-051 A- 19) Masley 47 

Energy Transfer Probe for Atmospheric Density (69-05 lA-07) McKeown 47 

Electron Temperature and Density (69-05 lA-02) Nagy 48 
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Triaxial Search-Coil Magnetometer (69-05 lA-22) Smith 49 

Cosmic-Ray Experiment (69-051A-20) Stone 50 

Ion Mass Spectrometer, GSFC (69-05 lA-05) Taylor 50 

Trapped and Precipitating Electrons, GSFC (69-051 A- 17) Williams 50 
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VI. Literature Citations and Abstracts 


The literature that forms the bibliography for this OGO Program Summary has been given in 
Section IV in terms of the accession numbers of the NASA system. There are a small number of 
articles which were not in the NASA system when this summary was written that are given in terms 
of the NSSpC accession number. In this section the complete citation and abstract for each OGO 
selected article in the NASA system is presented. These are ordered by the accession numbers. 
Since abstracts are not included in the NSSDC TRF, only citations are given for the “B" number 
articles. 

The accession number at the beginning of a citation is a unique number assigned for identification 
to each document processed into the NASA system. The letter starting an accession number indicates 
the series to which it belongs, and the two-digit number immediately'^ following the letter consists of 
the last two digits of the year in which the document was proces.sed. 

A. Literature Cited in lAA 


The “A” at the beginning of these accession numbers represents a series announced in International 
Aerospace Abstracts (lAA). This series contains journal articles and books, meeting papers and 
conference proceedings issued by professional societies and academic organizations, and translations 
of journals. No meeting papers are used in the OGO Bibliography unles^s the actual written paper is 
available through the professional society or a document distribution center. 


A63-10333* 

THE ORBITING GEOPHYSICAL OBSERVATORIES. 

G. H. Ludwig and W. E. Scull (NASA, Goddard Space 
Flight Center, Greenbelt, Md.) Nov. 1962 10 p IRE, 

Proceedings, vol. 50, Nov. 1962, p. 2287-2296. 

Description of the Orbiting Geophysical Observatories 
which are systems designed to fulfill a primary objective of 
conducting large numbers of significant, diversified experi- 
ments for making scientific and technological measurements 
within the earth’s atmosphere, the magnetosphere, and 
cislunar space, to obtain a better understanding of earth-Sun 
relationships and the earth as a planet. Configured to nieel 
scientific requirements, the observatories include six booms 
of different lengths for experiments requiring locations at a 
distance from the main body. Five degrees of freedom allow 
the capability of continuously orienting solar and antisolar, 
geocentric and antigeocentric, and orbital experiments within 
relatively close limits. Weighing 1,000 lb, of which 150 lb 
are exclusively experiments, the observatories have potential 
of growth to 1,500 lb and carrying more experiments. 
Designed to include five basic subsystems of structure, 
stabilization and control, power supply, communications and 
data handling, and thermal control, the observatories have 
well-defined interfaces for experiments. This basic design 
fulfills a secondary objective of having available for launching 
at regular intervals, a standard-type spacecraft consisting of 
a basic design that can be used repeatedly to carry large 
numbers of easily integrated experiments in a wide variety 
i of orbits. 

I 

A63- 12209* 

INSTRt MENTATION FOR ATMOSPHERIC COMPOSI- 
TION MEASUREMENTS. 

I H. C. Brinton, C. R. Smith, and H. A. Taylor, Jr. (NASA, 

! Goddard Space Flight Center, Aeronomy and Meteorology, 

I Div., Greenbelt, Md.) 1962 14 p Instrument Society "of 

! Amerika, 1962 National Aero-Space Instrumentation Svnipo- 
■sium, 8lh, Washington, D.C., May 21-23, 1962.' ISA 
! Proceedings, vol. 8, 1962, p. 1-14. 

Discussion of the research program on the pressure, 
density, temperature, composition, and ionization of the 
atmosphere, with emphasis on the indirect and direct methods 
of data gathering and the particular instruments utilized, 
such as spectrometers, pressure gages, and electrostatic probes! 
The objectives and the general scope of some of the aeronomy 
projects are briefly outlined. The Bennett RF mass spectrome- 
ter is described. The experimental packages carried by several 
satellites and sounding rockets are illustrated. 


Engineers, Annual Seminar, 3rd. Reliability of Space Vehicles, 
Los .Angeles, Calif., Oct. 26, 1962. In: Third Annual Seminar 
on Reliability of Space Vehicles. North Hollywood. Calif., 
Western Periodicals Co., 1962 

Description of the theoretical development and actual 
implementation within a divisional organization of a 
comprehensive design review program. Successful application 
to the Orbiting Geophysical Observatory program is reported. 
The initial success of the pilot operation suggests a company- 
wide application. 

A63- 13629 

INSIDE THE ORBITING GEOPHYSICAL OB- 
SERVATORY. 

P. F. Glaser and E. R. Spangler (Space Technology 
Laboratories, Inc., Redondo Beach, Calif.) 15 Feb. 1963 
5 p Electronics, vol. 36, Feb. 15, 1963, p. 61-65. 

Description of some of the equipment to be carried on 
board the Orbiting Geophysical Observatory (OGO). Detailed 
treatment is given to the battery charging system; the 
communications system, which will use three tracking 
iransmiuers and three wide-band transmitters lor telemetry: 
and the digital and the analog data-handling assemblies. 

A63- 215022* 

COSMIC RAY EXPERIMENTS FOR EXPLORER 12 AND 
THE ORBITING GEOPHYSICAL OBSERVATORY 
G. H. Ludwig and F. B. McDonald (NASA, Goddard Space 
Flight Center, Greenbelt, Md.) Edited by Wolfgang Priester. 
Amsterdam, North-Holland Publishing Co.," New York, 
Interscience Publishers Division, John Wiley and Sons, Inc., 
1963, p. 1129-1143. 1963 15 p In: Space Research 3 

Proceedings of the Third International Space Science 
Symposium. Washington, D.C., May 2-8, 1962. Committee 
on Space Research - COSPAR and the U.S. National 
Academy of Sciences. 

Description of the three detector arrays on the Explorer 
12 (1961 Upsilon), and of the new instruments developed 
for the OGO. The cosmic-ray experiment on Explorer 12 
consisted of a Geiger counter telescope, a thin Csl scintillation 
counter and a large area scintillation counter telescope. The 
thin scintillation counter was connected to an 8 level integral 
analyzer. The large area scintillation counter telescope, which 
measured the energy loss of the detected particles, was fed 
to a 32 channel differential pulse height analyzer with a 
storage capacity of 65,535 counts per channel. Both the Geiger 
counter telescope and single counter rales were telemetered. 
Ail information was multiplexed onto a single channel. Details 
ot ;he instrumentation and the methods of encoding are 
discussed. 


A63- 13537 

IMPLEMENTATION OE A DESK.N REMEW. 

A. S. Winthrop (Space Technology Laboratories. Inc., 
Redondo Beach, Calif.) 1962 16 p Institute of Radio 


\6^ 21527* 

I HE MISSION OK THE ORBITING GEOPHYSICAL 
OBSERVATORIES. 

W . E. Scull (NASA, Goddard Space Flight Center, 


Note: An asterisk (• ) denotes a NASA supported document. A pound sign (# ) denote^ microftchc availdbihiy 
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V63-23249 


Orbiting Geophysical Observatories, Greenbelt, Md.) 

Edited by Irving E. Jeter. North Hollywood, Calif., 

Western Periodicals Co., 1963, p. 127-148. 1963 22 p In: 
Scientific Satellites. Advances in the Astronaulical Sciences, 
vol. 12. NASA. American Association for the Advancement 
of Science, and American Aslronautical Society, Symposium 
on Scientific Satellites-Mission and Design, Philadelphia, Pa., 
Dec. 27, 1962. 

Review of the design and objectives of the OGO program. 
The primary objective is to conduct large numbers of 
experiments concerning the atmosphere of the Earth, the 
magnetosphere, and cislunar space, in order to obtain 
information of the Earth-sun relationship. A secondary 
objective is to design, develop, and make available for 
launching at relative intervals a standard observatory-type 
oriented spacecraft consisting of a basic system design that 
can be used repeatedly to carry large numbers of easily 
integrated experiments in a wide variety of orbits. The 
current program consists of two missions: the Eccentric 
Orbiting Geophysical Observatory, and the Polar Orbiting 
Geophysical Observatory. 

A63-23249 

THE ORBITING GEOPHYSICAL OBSERVATORY TEST 
PROGRAM. 

M. C. Peterson (Space Technology Laboratories, Inc., 
Redondo Beach, Calif.) Aug. 1963 12 p Institute of Electric 
and Electronics Engineers, International Conference and 
Exhibit on Aerospace Support, Washington, D.C., Aug. 4-9, 
1963. IEEE Transactions on Aerospace, vol. AS- 1, Aug. 
1963, p. 362-373, 

Description of the Orbiting Geophysical Observatory 
Spacecraft and the electrical and mechanical checkout 
procedures and equipment used in its qualification and 
acceptance testing. The Integrated Systems Test approach 
incorporating semi-automatic test programming and space- 
craft evaluation is described, after disclosure of previous test 
cycles and the test program objectives. Specific tests on the 
attitude control, power, and communications and data 
handling spacecraft subsystem are discussed, with considera- 
tion given to mechanical handling and test fixtures. 

A64- 10864 

ATTITUDE CONTROL FOR AN ORBITING OB- 
SERVATORY: OGO. 

D. D. Otten (Space Technology Labs., Inc., Redondo Beach, 
Calif.) Dec. 1963 5 p Control Engineering, Vol. 10, Dec. 
1963, p. 81-85. 

Discussion of the challenging task of designing a seemingly 
simple attitude-positioning control system for a scientific 
satellite, from hard, irreducible specifications. In the orbiting 
geophysical observatory satellites, positioning must be 
accurate and nearly continuous for a design life of one year. 
High accuracy in continuous positioning is not consistent 
with the total energy that can be carried as compressed gas. 
The solution for OGO is a classic example of the control 
engineer's mating of electronics, optics, electromechanics, and 
pneumatics in a reliable system. 

A64-II240 

POWER SOURCES. 

A. Krausz (Space Technology Labs., Redondo Beach, Calif.) 
Edited by A. V. Balakrishnan. New York, McGraw-Hill 
Book Co., Inc., 1963, p. 213-250. 1963 38 p refs In: 

Space Communications. 

General considerations regarding power requirements for 
satellites or spacecraft carrying communications- or data- 
processing equipment. The primary energy sources available 
are described, and methods of converting primary energy to 
usable electrical energy are discussed in some detail, including 
photovoltaic energy conversion, thermionic conversion, and 
batteries and fuel cells. Briefly described is the electric-power- 
supply subsvstem for the orbiting geophysical observatory 
(OGO). 


A64-24447 

REAL TIME Ql ICK-LOOK ANALYSIS FOR THE OGO 
SATELLITES. 

R. J. Coyle and J. K. Stewart (Datatrol Corp., Silver 
Spring, Md.) Baltimore, Spartan Books, Inc., London, 
Cleaver-Hume Press, 1964, p. 125-138. 1964 14 p In: 
American Federation of Information Processing Societies, 
Spring Joint Computer Conference, Washington, D.C., 

Apr. 1964, Proceedings. Volume 25. 

(AIAA Paper 64-218) 

Description of the programming system (exclusive of the 
tracking and orbit determination) for Orbiting Geophysical 
Observatory (OGO) satellites. The system is divided into 
two distinct parts: the real time monitor control, and 
experiment processors. The monitor control is further divided 
into three sections: the schedule program, monitor processors, 
and interrupt processors. Definitions are given of the functions 
and characteristics of these various sections. It is felt that 
the presented techniques to minimize the execution time of 
a powerful real-time monitor and to allocate reusable storage 
in a flexible manner indicate the inherent efficiency of a 
real-time approach. 

A64-27303 

TESTING OGO’s ATTITUDE CONTROLS. 

N. H. Beachley, L. B. Martin, and D. D. Otten (Space 
Technology Labs., lnc„ Redondo Beach, Calif.) Oct. 1964 
6 p Control Engineering, vol. 11, Oct. 1964, p. 93-97. 

Description of the attitude-control system for the Orbiting 
Geophysical Observatory (OGO) satellite and the facilities 
and procedures used in performing prelaunch operational 
checks. When individual attitude-control axes are decoupled 
sufficiently to permit testing the control systems one at a 
time, the single-axis simulator technique used on OGO is 
said to offer an excellent simulation of the low-torque 
environment of space, at low cost compared to other 
approaches. A suspended table (on a long, low-torsion wire 
served at the top to reduce torsion to the vanishing point) 
reportedly requires 170 hr to accumulate a position error of 
I millirad. D.H. 

A65- 14349* 

THE ORBITING GEOPHYSICAL OBSERVATORIES 
W. E. Scull (NASA, Goddard Space Flight Center, Greenbelt, 
Md.) Edited by Tsuyoshi Hayashi. Tokyo, .Agne Corp., 
1964, p. 771-784. 1964 14 p In: International Symposium 
on Space Technology and Science, 5th, Tokyo, Japan, 
Sep. 2-7, 1963, Proceedings. 

Brief review of the development and objectives of the 
orbiting geophysical observatories. The following subjects are 
treated: (1) program objectives, (2) spacecraft, (3) structure, 
(4) thermal control, (5) power supply, (6) attitude control, 
(7) communications and data handling, (8) tracking and 
command, (9) data acquisition and control, (10) data 
processing, and (11) experiments. The experiments to be 
carried on EGO and POGO are listed in tables. M.M. 

A65- 19503*^ 

A SIMULATION OF THE RESPONSE OF THE OGO 
SPACECRAFT STRUCTURE TO THE LAUNCH 
ACOUSTIC ENVIRONMENT. 

P. J. Alfonsi (NASA, Goddard Space Flight Center, Test 
and Evaluation Div., Greenbelt, Md.) 1965 8 p In: AIAA 
Unmanned Spacecraft Meeting, Los Angeles, Calif., Mar. 1-4, 
1965 (AIAA Publication CP- 12). New York, American Inst, 
of Aeronautics and Astronautics, 1965, p. 60-67. 

Discussion of the acoustic lest program of the Orbiting 
Geophysical Observatory (OGO) conducted at Langley 
Research Center in the sound field generated by the 9 ft by 
6 ft thermal structures wind tunnel. The specific purpose of 
the program was to experimentally determine the magnitude 
and spectra of the vibration response of the OGO spacecraft 
structure due to the associated acoustic environment. The 
description includes the lest facility, the lest specimen, 
insirumcniation, test requirements, and lest procedure. The 
maximum and minimum octave band levels in the sound 
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A65-33664 




recorded !?‘fh thermal structures wind tunnel and 

^ . ’^ference location during the six low level 

lounH ftiH '^n ‘ repeatability of the 

sound field IS excellent with no more than -db variation in 

the data from these runs. It is also shown that the overaM 
ihe^A' “*• the base of the interstage fitting on 

run 1 mou r.7"® T’’® ‘he same for each low level 

levels a^e alsoTetn!;"^^ ov«a^| 

.465-19528# 

™OPH*fs^AL ORBITING 

cati.r"9^^^Tp"^^^fr'iT 

Unmarined Spacecraft Meetings, Los Angeles Calif 
I Publication CP-12).^ New York 

p. 3*14-322 and Astronautics, 1965, 

design requirements of the Orbiting 

^bsvstem T? spacecraft electrical powel 

ale Shed The^°h^ requireWnts 

are laentified. The batteries, solar array, power sunnlv 

that^ and performance in space are considef^d. It is shown 
OGO nl of innovations were incorporated into the 
WO power supply in order to meet the wide ranee of 
The following are concluded to bf the 
nnovations: the capability for the use of ground commands 
operation of the power supply and to modify 

UM of ''‘“■-''■ng orbital conditions; thb 

use of a partial shunt regulator for controlling solar arrav 
output; a battery charge control method which is simple to 
mechanize yet assures complete recharge under varvinl 

dllradmlL^ '^hich would cause bauer| 

“®®. . ation, development of a lightweight solir irra,; 
Utilizing beryllium, which can withstand a 2-hr eclipse and 
cycle temperatures from 80 deg to -160 def O and 
°f ? hthium-filled heat sink for power transistors 
thermally independent of the spacecraft and which 
hat atures to the same values. It is ho^d 

that the described solutions will be useful in improving ^he 
design of power supplies for future spacecraft. ® 

(Author) M.L. 

A65-2243I# 

°S-' 

. Description of the OGO-I, the first in a lie c-ri»c 

llongmeT'earth satellites, launched into a highly 

emngated Earth orbit on Sept. 4, 1964. The OGO-I cqrrip^ 

govemS*?a'h .hy scientists from seven 

power TuddIv^ of a "T® “"‘''e'’sities. The satellite’s 

procedure .‘hermal-control systems, and 

processing and data handling and 

processing, are briefly discussed. OGO-I 

strumentaiion for scientific investigations in the galactic 

pac?r'f:fn“."‘' ^^Sionf of space. In gafact; 

radfo’ astromfmv experiments in cosmic rays 

experimemf^ ^’i gegenschein. Interplanetary space 
magnetk fieldr'^iof' ??e‘®etic solar protons, solar wind, 

mferometeof p®'' ^ “'‘raviolet radiation, and 

micrometeontes. Experiments m planetary snace are 

dcnsifv"and r“'' ‘^f ‘he neutra^l atmosphere 

magnetic '^n '"'“’’‘Phere, micronieleorites 

emfsfiJns ®"*«"’‘*?'‘el.cally trapped radiation, and vlf 

affilViii,.n' , ' names of experimenters and their 

affiliation, together with titles of the experiments brief 
■ criptions of them, and their current status. V.R L 

365-25921*# 

'•*' RLSl I.TS 
ni- SLaRC H CKNTER 


FROM THE AMF.S 

plasma probe 


gwi.m. 6ih. Bu,no, Ai,,,'. AtgVm1“.”M.?'’S,*T9;‘s! 

of the* of'' .^‘“ehite measurements on the characteristics 
w nd transition between the rola 

wind and the geomagnetic field. Data obtained with the 

Orhi7io"®A“'^^ Monitoring Platform, IMP 2, and with the 
Orbiting Geophysical Observatory, OGO I, are discussed 
data indicate that there is. in general, a decrease of 
less than a factor of two in the convective velocity of the 
plasma as it passes from interplanetary spacrfnto ihl 

inc"reas°e" oT^XoIt*’’* hy a temperature 

nrfsemed fo of magnitude. Evidence is 

regioif Oth7r acceleration in the transition 

" features are discu.ssed which apparently Question 

tf^e validity of interpreting the interaction of so L^Sa 
with the geomagnetic field in terms of an aerodynaT^f 
analogy. A possible mechanism for the injecdon of 
presenteT^ Particles into the magnetosphere is also 

P.K. 

.465-29239*,^ 

SOLAR WIND M E.ASL REMENT TFl^HVir^i rre ^ 

SPECTROMETE^. ' 
u Burro us, T. B. Fryer and R r 

Shf.T‘^1965'^n 

Conference 17th ^ n r ^ Aerospace Electronics 

p-7! 7 ’ '‘il’ Pay‘on, Ohio, May 10-12 1965 

Proceedings. Conference sponsored by the Professional 

Sectio^n o"f r“ p! Electronics, Dayton 

bection of the Inst, of Electrical and Electroniks Eneineers 

fifs'i '^f'pi"^f" 7‘‘ °! and Astronautics Dayton ’ 

1965,t^2-9™"' En®‘neers. Dayton S;!on; 

solar‘^SaTn"strumemsdt*ianedb7NA^^^^ 

nanorm. Ihese instruments measure the flux antrle n7 

nZ,"‘’Th “I ‘P* positive ions w,thi( 

Lot ? capeble ol detecting a flux of 

ST sp,v'zroro 

;e Tof'.Yde^ -- ■" •""-.rissurs s 

(Author)A.B.K. 

A65-33664*# 

IN FREE SPACE TO 
I960 1^|f»65 t«SMIC-RAY VARIATION FROM 

Ao.rE '^'■'“?!,‘|y (Minnesota. U.. School of Physics and 
XkbiTMin^'fTr'k: ’ '^«earch Center, 

v«b Viet rvf'p’ d'KCe”' -S 

rigid^rorresnZse^‘^'^^"^"‘'‘*' [«*ponse curves and mean 
igiaty ol response for an ion chamber in free space usine 

observed 'b?ynr'*H"’ and maxiS 

by independent cosmic-ray measurements Th#» 

nuclerdn'-t^'^'’ lalitudcs an?'a?^.Unneapoh^ He 

nuclei detectors the rigidity dependence of the long-term 
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V66- 10892 


variation during 1960 to 1965 is found to be consistent with 
the form p-beta where beta equals approximately 0.8, For 
the subperiods 1960 to 1962 and 1962 to 1964 beta is about 
0.8 and 1.4 respectively. (Author) M.F. 

A66- 10892)^ 

IONOSPHERIC EXPERIMENT I SING THE ORBITING 
GEOPHYSICAL OBSERVATORY (OGO-A) AT THE 
IONOSPHERE RESEARCH LABORATORY, KYOTO 
LNIVERSITY. 

T. Obayashi (Kyoto U., Ionosphere Research Lab., Kyoto, 
Japan.) 1965 U p Report of Ionosphere and Space Research 
in Japan, vol. 19, no. 2, 1965, p. 214-224. 

Description of radio propagation experiments using the 
transmitted VHF waves from the Orbiting Geophysical 
Observatory (OGO-A) made during the period from 
September to December 1964. Ingenious methods have been 
developed to deduce the electron density in the ionosphere 
and the magnetosphere from the observed Faraday fadings 
and differential Doppler shifts. Some provisional results of 
the analysis are described briefly. (Author) 

A66-14781*# 

POSITIVE ION COMPOSITION IN THE 
MAGNETOIONOSPHERE OBTAINED FROM THE 
OGO-A SATELLITE. 

H. C. Brinton, C. R. Smith (NASA, Goddard Space Flight 
Center, Lab. for Atmospheric and Biological Science, 
Greenbelt, Md.), and H. A. Taylor, Jr. I Dec. 1965 13 p 
refs Journal of Geophysical Research, vol. 70, Dec. 1, 1965, 
p. 5769-5781. 

First results from the OGO I positive ion spectrometer 
experiment are presented for the period Sept. 23 through 
Dec. 10, 1964. Thermal hydrogen and helium ion distributions 
extend from the lowest observations at 1500 km to an altitude 
of 30,000 km. The density obtained for H( +) at 2000 km is 
of the order of 1000 ions/cu cm, and the H( -*-) concentration 
is 1% of H( +) over most of the altitude range. Whereas the 
concentration and distribution of H(-r) observed at the lower 
altitudes is in general agreement with theoretical models, 
the upper altitude profiles show significant departure from 
predictions based on diffusive equilibrium theory. Evidence 
is presented indicating that diffusion of ions is controlled 
by the geomagnetic field and that the ions are distributed 
in a beltlike region which exhibits a sharp gradient resulting 
in a plateau at its outer boundary, which is characterized 
by a reduction in both the H( +) and He( +) concentrations 
by a factor of 10 or more. The ion belt is observed to 
expand and contract over an altitude range of 8000 to 30,000 
km in an inverse relationship with the magnetic activity index 
Ap. There is significant correlation berween these results 
and the knee whistler observations as well as with high-altitude 
ionization gradients observed from other satellites. Although 
the data provide some indication of a direct coupling between 
the lower and upper ionosphere, more data will be required 
to describe this relationship adequately. (Author) 

A66- 15266* 

MEASURED VELOCITIES OF INTERPLANETARY 
DUST PARTICLES. 

W. M. Alexander, O. E. Berg, C. W. McCracken, C. S. 
Nilsson, and L. Secretan (NASA, Goddard Space Flight 
Center, Greenbelt, Md.) 13 Nov. 1965 2 p Nature, vol. 208, 
Nov. 13, 1965, p. 673, 674. 

Review of measurements by OGO 1 (1964 54A) of the 
velocities of dust particles in cislunar space. The particle 
detector array is described. Due to difficulties with both the 
spacecraft and the experiment, only three probable dust 
particle impacts were recorded. The details of these impacts 
are discussed. None of the three particles were in closed 
earth orbit. P.K. 

\66-I59|9^ 

MAGNETIC CONSIDERATIONS IN THE DESIC;N AND 
lESTINC; OF THE OGO AND PIONEER 
SPACECRAFT. 


G. J. Gleghorn and J. W. Lindner (Space Technology Labs., 
Inc., Spacecraft Systems Prt>gram Management Div., 
Redondo Beach, Calif.) Sep. 1965 35 p International 

Astronautical Federation, International Astronautical 
Congress, 16th. Athens, Greece, Sep. 13-18, 1965, Paper. 

Discussion of some apsects of the magnetic design of 
the Orbiting Geophysical Observatory (OGO) and the Pioneer 
solar probe spacecraft as typical examples of problems in 
satellite design. The characteristics of some commonly used 
detectors are discussed, and representative data from satellite 
and space probe measurements are presented. These are shown 
to establish the basis for magnetic design and test requirements 
for the OGO and Pioneer programs. Topics discussed include 
instrumentation, magnetic environment of OGO and Pioneer, 
criteria for magnetic properties of spacecraft, mechanical 
equipment, electronic components, permanent magnets, 
electric currents, test methods, assembly magnetic tests, and 
observatory tests. Test data from OGO and Pioneer spacecraft 
have demonstrated that it is possible to design and build 
complex spacecraft which satisfy stringent magnetic 
requirements consistent with the measurement of magnetic 
fields in space. M.F. 

A66- 15922^ 

PROBE FOR MEASURING ENERGY TRANSFER 
BETWEEN A SATELLITE AND THE UPPER 
ATMOSPHERE. 

M. G. Fox and D. McKeown (General Dynamics Corp., 
General Dynamics /Cons air. Space Science Lab., San Diego, 
Calif.) Sep. 1965 18 p refs International Astronautical 

Federation, International .Astronautical Congress, 16th, 
Athens, Greece, Sep. 13-18, 1965, Paper. 

(Nonr-3175(00)) 

A probe has been developed to measure energy transfer 
between a satellite surface and the upper atmosphere. It is 
cylindrical in shape, 3 cm in diameter, and 9 cm long. Energy 
transfer is detected by the frequency change of a 
temperature-sensitive quartz crystal located in the nose of 
the probe. Transfer rates down to 15 microwatt /sq cm can 
be measured. Data provided by the probe can be used to 
determine the accommodation coefficients of surfaces, and 
periodic variations in the atmospheric density. Laboratory 
results show that the probe will operate at altitudes up to 
600 km where the atmospheric density is still great enough 
to produce measurable heating. (Author) 

A66-23148*^ 

PRELIMINARY RESULTS FROM THE OGO-1 SEARCH 
COIL MAGNETOMETER: BOU NDARY POSH IONS 

AND MAGNETIC NOISE SPECTRA. 

R. E. Holzer, M. G. McLeod (California, U.. Inst, of 
Geophysics and Planetary Physics, Los Angeles, Calif.), and 
E. J. Smith (California Insi. of Tech., Jet Propulsion Lab., 
Pasadena, Calif.) 1 Mar. 1966 6 p refs Journal of 

Geophysical Research, vol. 71, Mar. 1, 1966, p. 1481-1486. 
(Contract J PL-950403) 

Preliminary analysis of data on the character and location 
of the magnetopause and the characteristics of broad-band 
magnetic noise obtained with triaxial search coil 
magnetometer aboard the OGO 1 satellite. The magnetometer 
consists of three mutually perpendicular sensors each of which 
is a coil with a highly permeable magnetic core. The sensors 
and preamplifier are located in a package at the end of a 
20-ft boom to minimize spacecraft interference. The results 
discussed were derived from observations made while apogee 
was above the sunlit hemisphere and the spacecraft was able 
to penetrate into the interplanetary medium in the outer 
part of its orbit. An attempt was made to locate the mean 
positions for both the magnetopause and the shockfront. 
The evidence obtained indicates that both the 
magnetopause and the shockfront are frequently in motion. 

D.P.F. 

A66-236H4* 

TWO SATELLITE-BORNE COSMIC RADIATION 
DETECTORS 
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R. G. Bingham, W. C. Erickson, R. L. Howard, J. Lezniak, 
D. Sawyer, and W. R. Webber (Minnesota, U., School of 
Physics and Astronomy, Minneapolis. Minn.) Feb. 1966 
8 p Annual Nuclear Science Symposium, 12th, San 
Francisco, Calif., Oct. 18-20, 1965, Paper. IEEE Transactions 
on Nuclear Science, vol. NS- 13, Feb. 1966, p. 478-485. 
(Contract NAS5-3096) 

Description of experiments designed to measure the 
differential energy spectra of protons, helium nuclei and heavy 
nuclei up to a charge Z = 14 in the range 1.0 to 1200 Mev 
per nucleon. To carry out these experiments, cosmic radiation 
telescopes constructed at the University of Minnesota will 
be flown on the Polar Orbiting Geophysical Observatories, 
POGO C and D, and on the Pioneer Deep Space Probes C 
and D. The POGO telescope utilizes a combination of 
scintillation and Cerenkov counters together with a 
semiconductor detector. Use of the thresholds in the 
geomagnetic field extends the energy range for protons to 
30 Bev. A Geiger tube, four lithium-drifted silicon detectors, 
and a Cerenkov counter comprise the Pioneer telescope. 

M.F. 

A66-23689* 

PLASMA ELECTRON DETECTOR USING AN OPEN 
ELECTRON MULTIPLIER. 

D. L. Lind and N, Mcllwraith (NASA, Goddard Space Flight 
Center, Greenbelt, Md.) Feb. 1966 4 p Annual Nuclear 
Science Symposium, 12th, San Franciso, Calif., Oct. 18-20, 
1965, Paper. IEEE Transactions on Nuclear Science, 
vol. NS-13, Feb. 1966, p. 511-514. 

The triaxial electron spectrometer, scheduled for flight 
on the OGO 5 spacecraft, measures flux and energy 
distributions of electrons reaching the detector with from 
zero to 10 kv energy. Electrons are analyzed in a curved-plate, 
electrostatic analyzer, and detected with a windowless 
continuous-dynode electron multiplier. The multiplier is 
operated in a constant-output, variable-gain, current mode 
as the null detector in a feedback circuit. Five decades of 
dynamic range for flux measurements are obtained with a 
logarithmically compressed analog telemetry signal. Tests of 
the gain stability of two different channel multipliers have 
been made for periods of up to 850 hr. These tests indicate 
that the gain loss can be limited to a factor of two or three 
during the 1-yr lifetime of the spacecraft. (Author) 

A66-23690 

AN ELECTRON AND PROTON SPECTROMETER 
DETECTOR SYSTEM FOR AN OGO-E SATELLITE 
EXPERIMENT. 

J. H. McQuaid (California, U., Lawrence Radiation Lab., 
Electronics Engineering Dept., Livermore, Calif.) Feb, 1966 
8 p Annual Nuclear Science Symposium, I2th, San 
Francisco, Calif., Oct. 18-20, 1965, Paper. IEEE Transactions 
on Nuclear Science, vol. NS-13, Feb. 1966, p. 515-522. AEC 
sponsored research. 

A detector system for use with a magnetic electron 
spectrometer and a proton telescope is described. The 
experiment will be included on the Orbiting Geophysical 
Observatory 5 (OGO 5) satellite. Electron measurements 
cover the range from 60 kev to 2.7 Mev in seven differential 
energy channels. Each channel consists of an 
electron-plus-background detector and a background detector. 
.A method of handling information from both detectors with 
the same amplifier system is discussed. This scheme is used 
to ensure that the proper background subtraction is made 
in spite of electronic drifts. Coincidence and anticoincidence 
logic is used for routing the electron-plus-background and 
background signals to their respective scalers. The 
four-element proton telescope uses solid slate detectors 
directly in line with the collimator. The telescope lies within 
the pole pieces of the electron spectrometer magnet. Seven 
proton channels arc provided covering the range from 
200 kev to 50 Mev. In addition, three alpha channels from 
6 Mev to 130 Mev are obtained. Pulse height selection of 
the pulses from each detector plus coincidence and 
anticoincidence between these pulses will resolve the double 


valued energy loss in the detectors and determine the energy 
channels. The alpha particles are differentiated from protons 
only through their greater dE/dx. A tunnel diode 
differential discriminator is discussed. This discriminator 
makes its logical decisions at the trailing edge of the input 
pulse. In this way pulses of varying widths cannot cause 
false decisions. Two charize-sensitive preamplifiers have been 
developed for this work. Optimum noise characteristics are 
obtained with RC differentiating and integrating time 
constants of approximately 1/3 microsec. The total standby 
power is less than 0.5 watt. This includes 14 preamplifiers 
and 26 amplifiers. All logic, including tunnel diode differential 
discriminators, operate on zero standby power. (Author) 

A66-26348*i^ 

THE MULTIPLY CHARGED PRIMARY COSMIC 
RADI ATION AT SOLAR MINIMUM, 1965. 

V. K. Balasubrahmanyan. D. E. Hagge, G. H. Ludwig, and 
F. B. McDonald (NASA. Goddard Space Flight (Tenter, 
Greenbelt, Md.) I Apr. 1966 10 p refs Journal of 

Geophysical Research, vol. 71, Apr. 1, 1966, p. 1771-1780. 

The primary cosmic-ray charge and energy spectra have 
been obtained for helium through oxygen during the recent 
period when solar modulation effects were at a minimum. 
These spectra represent a synthesis of preliminary 
experimental results from cosmic-ray experiments flown on 
OGO I, IMP 3, and high-altitude Skyhook balloon flights. 
The He energy spectrum is given from 35 to 750 Mev /nucleon. 
The energy spectra for lithium-oxygen covers the interval 
approximately 40-1200 Mev /nucleon. Integral flux values > 
1200 Mev are obtained for He through Ne. L/M ratios of 
0.29 plus or minus .07 at 100 Mev /nucleon and 0.30 plus 
or minus .03 above 600 Mev /nucleon are found. The C/He 
ratio of 0.023 plus or minus .005 at 100 Mev /nucleon is 
significantly less than the same integral ratio of 0.036 plus 
or minus .004 above 600 Mev/nucleon, indicating the effects 
of ionization losses during propagation through the interstellar 
gas under the assumption of similar source spectra. 

(Author) 

A66-27326*# 

COLLIMATING (;RATI\G MONOCHROMATORS FOR 
THE VACUUM ULTRAVIOLET 

D. E. Bedo and H. E. Hintcregger (US.AF, Office of Aerospace 
Research, Cambridge Research Labs., Bedford, Mass.) 1965 
5 p refs In: Conference on Photographic and Spectroscopic 
Optics, Tokyo, Japan, Sep. 1-5, 1964, and Kyoto, Japan, 
Sep. 7, 8, 1964, Proceedings (Japanese Journal of Applied 
Physics, Supplement 1. vol. 4, 1965). Conference sponsored 
by the International Commission for Optics, the Science 
Council of Japan, and the Japan Society of Applied Physics. 
Tokyo, Japanese Journal of Applied Physics, 1965, p. 473-477. 
NASA supported research. 

A nonfocusing, grazing incidence monochromator which 
utilizes planar gratings and collimating slit systems is 
described. Such an instrument is capable of moderate spectral 
resolution in the vacuum ultraviolet and allows for relatively 
simple scanning mechanisms. Monochromators of this type 
have been built for laboratory studies and for incorporation 
in a satellite-borne experiment for monitoring solar intensities 
in the extreme ultraviolet. Measurements made on rare gas 
spectra indicate approximate agreement between computed 
and observed instrumental line widths. (Author) 

A66-34754*# 

PROTONS AND HELIUM NUCLEI WITHIN 
INTERPLANETARY MAGNETIC REGIONS WHICH 
CO-R(3TATE WITH I HE SI N. 

C. Y. Fan, G. Gloeckler, and J. A. Simpson (Chicago, U., 
Enrico Fermi Inst, for Nuclear Studies, Chicago, 111.) 1966 

3 p refs In: International Conference on Cosmic Rays, 

9lh, Imperial Coll, of Science and Technology, London, 
English. Sep. 6- 17, 1965, Proceedings Volume 1. Conference 
sponsored by the International Union of Pure and Applied 
Physics, the Inst, of Pin sics, and the Physical Society. London, 
Inst, of Physics and Physical Society, 1966, p. 109-111. 
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(Contracts NAS5-2990; NAS5-2133; AF 19(628)- 2473) 

From IMP-1 measuremenis we showed in 1964 that fluxes 


of protons of greater than 1-Mev energy appeared for several 
days in a sequence of six consecutive 27-day intervals. We 
concluded that these protons were confined within a region 
corotating with the sun which modulates the galactic cosmic 
radiation at the orbit of earth with same 27-day recurrence 
period. This region has persisted for more than 20 solar 
rotations and was observed with the IMP-1 magnetometer 
by Ness and Wilcox to possess special characteristics. The 
energy spectrum of the protons in the leading and trailing 
sides of the corotating region was measured. A helium 
component continuously associated with the protons has been 
found with an energy spectrum of the form proportional to 
E to the -2 power Mev /nucleon in the energy range 2 to 30 
Mev /nucleon. Evidence from the OGO-l satellite indicates 
that the proton and helium fluxes are not only present within 
corotaling regions, but are also present at lower intensity 
and with different spectra at all times throughout a 2-1/2 
month period. The source for continual acceleration of these 
protons and helium nuclei is discussed. (Author) 


A66-34768I 

STUDIES OF PRIMARY COSMIC RAYS WITH 
IONIZATION CHAMBERS. 

R. L. Arnoldy (Honeywell Inc., Res. Center, Hopkins, Minn.), 

S. R. Kane, and J. R, Winckler (Minnesota Univ., School 
of Physics and Astronomy, Minneapolis, Minn.) 1966 4 p 
refs Inst, of Physics and Physical Society (London), 1966 
p 157-160. Proceedings of the Intern. Conf. on Cosmic 
Rays, 9th, Imperial Coll, of Sci. and Tech., London, 6-17 
Sep. 1965 sponsored by Intern. Union of Pure and .Applied 
Physics, the Inst, of Physics and the Physical Society 
Avail: NTIS 



A66-34833*# 

ABUNDANCES AND ENERGY SPECTRA FOR NUCLEI 
OF GALACTIC ORIGIN ABOVE 20 .MEV PER NUC- 
LEON. 

G. M. Comstock, C. Y. Fan, and J. A. Simpson (Chicago, 
U., Enrico Fermi Inst, for Nuclear Studies, Chicago, 111.) 
1966 4 p refs In: International Conference on Cosmic 

Rays, 9th, Imperial Coll, of Science and Technology, London, 
England, Sep. 6-17, 1965, Proceedings. Volume 1. Conference 
sponsored by the International Union of Pure and Applied 
Physics, the Inst, of Physics, and the Physical Society. 
London, Inst, of Physics and Physical Society, 1966, 
p. 383-386. Disscussion, P. H. Fowler (Bristol, U., H. H. 
Wills Physics Lab., Bristol. England). W. R. Webber 
(Minnesota, U., School of Physics and Astronomy, Mi- 
nneapolis, Minn.), and B. R. Daniel (Tata Inst, of Fundamen- 
tal Research, Bombay, India), p. 386. 

(Contract NAS5-2133; Grants AF-AFOSR-521-65; NsG A.) 

The individual chemical abundances of nuclei with charge 
Z extending from Z = 2 to Z = 14 in the energy range 20 
to 300 Mev/nucleon have been measured in interplanetary 
space in the OGO-l satellite for approximately 150 hr in 
Oct. and Nov, 1964. At higher Z, two charge groups were 
measured including the Fe group. The energy spectra for C, 
O and Ne are shown to be remarkably flat and different 
from the helium spectrum measured simultaneously over the 
same energy/nucleon range. It is concluded that these spectral 
differences exist in the cosmic radiation outside the solar 
system. The relative abundances for 6 < or equal to Z < 
or equal to 14 display an even-odd Z ratio of approximately 
8:1. Li, Be and B. and the Fe group are present with about 
the same relative abundances as observed at higher energies. 
It is suggested that the rate of particle acceleration for a 
wide range of Z competes effectively with the rale of ionization 
loss at these low energies. The measurements were made 
with solid state silicon detectors and anticoincidence 
Ucintillators arranged to measure energy loss and total 
Energy. (Author) 


A66-34847*j)( 

GALACTIC COSMIC RAYS AT SOLAR MINIMUM, 
1965 

V. K. Balasubrahmanyan, D. E. Hagge, G. H. Ludwig, and 

F. B. McDonald (NASA, Goddard Space Flight Center, 

Greenbelt, Md.) 1966 10 p refs In: International 

Conference on Cosmic Rays, 9th, Imperial Coll, of Science 
and Technology, London, England, Sep. 6-17, 1965, Procee- 
dings. Volume 1. Conference sponsored by the International 
Union of Pure and Applied Physics, the Inst, of Physics, 
and the Physical Society. London, Inst, of Physics and 
Physical Society, 1966, p. 427-436. 

A synthesis of preliminary experimental results from 
cosmic ray experiments flown on OGO 1, IMP 1. 2, and 3, 
and high-latitude Skyhook balloon flights provides charge 
and energy spectra extending from about 20 Mev per nucleon 
to 1 Gev /nucleon for hydrogen to neon. A multiple Geiger 
counter cosmic ray monitor flown on these four satellites 
provided information on the total flux greater than 50 
Mev/nucleon. The period from Mar. to June 1965 appears 
to have minimum solar modulation effects and is operationally 
defined to be the solar cosmic ray minimum. Energy spectra 
for particles from H to Ne from 25 Mev/nucleon to I 
Gev/nucleon are presented. Results on the long-term temporal 
variation of He nuclei and protons are discussed. The L/M 
ratio at 100 Mev/nucleon and above 600 Mev/nucleon are 
found to be 0.29 + or - 0.05 and 0.30 + or - 0.03. The 
C/He ratio at 100 Mev/nucleon is found to be 0.021 -H 
or - 0.005 whereas above 600 Mev/nucleon the same ratio 
is found to be 0.36 + or - 0.004. The change in this ratio 
appears to suggest the deceleration of the nuclei of higher 
2 in the interstellar gas due to ionization. (Author) 

A66-4I213* 

SOME DOUBTS ABOUT THE F Vk TH'S DUST CLOUD. 
C. Nilsson (NASA, Goddard Space Flight Center, Lab. for 
Space Sciences, Greenbelt, Md.) 9 Sep. 1966 5 p refs 

Science, vol. 153, Sep. 9, 1966, p. 1242-1246. 

Discussion of the dubious validity of past satellite 
measurements of micrometeroroid fluxes in which piezoelec- 
tric microphones were used as detectors. Data have been 
obtained from satellite and laboratory experiments which 
show that microphone crystals emit noise when subjected to 
slowly varying temperatures. The rate of noise is consistent 
with past flight data which were previously interpreted on 
the basis of micrometeoroid impacts. These measurements 
have given rise to the theory that the earth is surrounded 
by a cloud of dust, although no satisfactory mechanism has 
yet been found to explain this apparent phenomenon. Results 
are reported from which it appears that whether or not a 
concentration of dust exists in the vicinity of the earth, the 
data from satellite microphone measurements should not be 
used to support such a hypothesis. M.M. 

.A67-1I687* 

ABUNDANCES AND ENERGY SPECTRA OF GALACTIC 
COSMIC-RAY NUCLEI ABOVE 20 MEV PER NUCLEON 
IN THE NUCLEAR CHAR(iE RANCiE 2 LESS THAN 
OR equal TO Z LESS THAN OR EQUAL TO 26 

G. M. Comstock, C. Y, Fan (Chicago, U., Enrico Fermi 
Inst, for Nuclear Studies and Dept, of Physics, Chicago, 
111.), and J. A. Simpson (Chicago, U., Enrico Fermi Inst, 
for Nuclear Studies, Chicago, III.) Oct. 1966 28 p refs 
Astrophvsical Journal, vol. 146, Oct. 1966, p. 51-77. 
(Contracts NAS5-2133: AF 49(638)-1642; Grant NsG 
179-61) 

Study of the adundances of the elements helium through 
silicon, in addition to the nuclear-charge group 15 or 
equal to Z ^ or equal to 25 and group, and measurement 
of the differential energy spectra of the elements, using a 
telescope composed of solid-stale detectors on the OGO 1 
satellite. The bearing of the experimental results on the origin 
and propagation of cosmic-ray nuclei is discussed. Energy 
degradation by ionization loss alone inav not account for 
the results. The rate of particle acceleration for a wide range 
of the change number Z may compete effectively with the 
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rate of ionization loss at these low energies. Alternatively, a 
discrete and possibly nearby source in the Galaxy may account 
for the measurements. Since the technique of using solid-state 
devices for measuring multiply charged nuclei is novel, a 
description of the instrument and methods of analyzing the 
data is included. W.A.E. 


A67-I2055* 

THE EFFECT OF THE EARTH'S RADIATION BELTS 
ON AN OPTICAL SYSTEM. 

C. Wolff (NASA, Goddard Space Flight Center, Greenbelt, 
Md.) Nov. 1966 5 p refs Applied Optics, vol. 5, Nov. 

1966, p. 1838-1842. 

A photoelectric optical imaging system has survived one 
year in the earth’s radiation belts with no measurable ( < 
20%) change in sensitivity. The system passes through all of 
the radiation belts twice every 64 hr, and experiences a noise 
level equivalent to 400 photons/sec when in their most intense 
regions. While this noise is far less than that of other 
photoelectric systems operating in the belts because of the 
small effective area of the photocathode, the noise per unit 
cathode area is 1.3 x 100,000 photons/sec-sq cm, and is 
similar to the best of the other systems. The number and 
energy distribution of incident particles is calculated and 
then combined with shielding estimates to give the total energy 
absorbed in the optical elements. Radiation damage reports 
in the literature are shown to be consistent with the lack of 
a sensitivity change in this orbiting optical system. The effects 
of particle radiation on optical systems in general is briefly 
summarized, with emphasis with emphasis on recent work 
of others. ‘ (Author) 

A67-15724* 

A MAGNETIC FIELD INSTRUMENT FOR THE OGO-E 
SPACECRAFT. 

C. R. Benjamin (Marshall Labs., Torrance, Calif.) and R. 
C. Snare (California, U., Los Angeles, Calif.) Dec, 1966 
8 p Inst, of Electrical and Electronics Engineers, Annual 
Conference on Nuclear and Space Radiation Effects, Stanford 
U., Palo Alto, Calif., Jul. 18-21, 1966, Paper. IEEE 
Transactions on Nuclear Science, vol. NS- 13, Dec. 1966, 
p. 333-340. Research supported by the U. of California. 

Description of a three-axis, fluxgate magnetometer which 
will provide data for the study of MHD waves and other 
magnetic field structures in space. The magnetometer has 
sufficient dynamic range to measure magnetic field values 
from the surface of the earth to apogee. In addition to this 
wide dynamic range, the instrument provides for a resolution 
at all field values of 1/16 gamma. This resolution and dy namic 
range are accomplished by employing a tightly fed-back, 
closed-loop magnetometer, and a digital offset field generator 
in each of the three mutually perpendicular axes. Packaging 
and construction techniques used in the instrument are 
discussed. M.F. 


A67-19913*,^ 

SOLAR MODULATION OF GALACTIC COSMIC 
RAYS. 

V. K. Balasubrahmanyan, E. Boldt, and R. A. R. Palmeira 
(NASA, Goddard Space Flight Center, Greenbelt, Md.) 
I Jan. 1967 10 p refs Journal of Geophysical Research, 

vol. 72, Jan. 1, 1967, p 27-36. 

The modulation of galactic protons and He nuclei during 
the last solar cycle is analyzed according to Parker's theory" 
The mechanism of modulation remains essentially the same 
during several years of low solar activity (1961-1965). The 
modulation near solar maximum (1959} implies that the scale 
sizes of the magnetic inhomogeneities in the solar wind are 
reduced below the values at solar minimum. An adequate 
description at solar maximum would require further refine- 
ments of the theory. The prolon-lo-He-nucleus ratio outside 
the solar system is shown to be consistent with the value 
approximately 6, in a kinetic-energy/nucleon representation, 
for the interval 100-HXK) Mev /nucleon. (Author) 


A67-I9926^;^ 

INITIAL OBSERVATH>\S OF LOW-ENERGY ELEC- 
TRONS IN THE EARTH'S MAGNETOSPHERE WITH 
OGO-3. 

L. A. Frank (Iowa, State U., Dept, of Physics and Astronomy, 
Iowa City, Iowa) I Jan. 1967 1 1 p Journal of Geophysical 
Research, vol. 72, Jan. L 1967, p. 185-195. 

(Contract NAS5-2054; Non r- 1 509(06); Grant NsG-233-62) 
Description of initial observations of electrons over the 
energy range extending from approximately 100 ev to 50 kev 
at geocentric radial distances 8-20RE in the dark hemisphere 
of the earth's magnetosphere with electrostatic analyzers borne 
on OGO 3, for June 12-13 1966. The electron-differential- 
energy spectra typically are characterized by a single peak 
in inten.sities occurring in the energy range approximately 
0.8-10 kev and at lower energies with increasing geocentric 
radial distance, by broader widths with decreasing radial 
distance, and by greater slopes for electron energies E > or 
equal kev with increasing radial distance. M.M. 

A67-23244* 

FIRST MAGNETIC FIELD RESULTS FROM THE OGO-2 
SATELLITE. 

J. C. Cain, S. J. Hendricks (NASA, Goddard Space Flight 
Center, Greenbelt, Md.), and R. A. Langel Edited by R. 
L. Smith-Rose. Amsterdam, North-Holland Publishing Co., 
1967, p. 1466-1476. 1967 11 p refs In: Space Research 7, 
Proceedings of the Seventh International Space Science 
Symposium, Vienna, Austria, May 10-18, 1966. Volume 2. 
Symposium sponsored by the Committee on Space Research, 
the International Union of Geodesy and Geophysics, and 
the International Scientific Radio Union. 

The OGO 2 (1965-8 LA) satellite was launched Oct. 14, 
1965 into an orbit with an inclination of 87.4 deg, perigee 
of 414 km and apogee of 1510 km . Digital samples of the 
lota! magnetic field F were obtained with a rubidium vapor 
magnetometer at 0.5-sec intervals (accuracy -!- or - = 
2 gamma). Root-mean-square differences between the 
measured field values and those computed from previously 
derived spherical harmonic expansions were computed. The 
best comparison of the data is with the GSFC September 
1965 field which showed rms residuals of 47 gamma. 
Computation of fields fit to the limited data sample show- 
rms deviations of 4.1 gamma using 143 internal spherical 
harmonics. The residuals from this field show oscillations 
near the north pole of a few tens of gammas amplitude and 
irregular structure elsewhere of the order of a few gammas. 

(.Author) 

A67-23278* 

SOME RESULTS CONCERNING THE PRINCIPAL 
AIRGLOW LINES AS MEASURED FROM THE OGO-2 
SATELLITE. 

J. E. Blamont (Centre National de la Recherche Scientifique, 
Paris, France) and E. L. Reed (NASA, Goddard Space Flight 
Center, Greenbelt, Md.) 1967 16 p refs COSPAR, 

International Space Science Symposium, 7th, Vienna, Austria, 
May 10-18, 1966, Paper. In: Space Research 7, Proceedings 
of the Seventh International Space Science Symposium, 
Vienna, Austria, May 10-18, 1966. Volume I. NASA 
sponsored research. Symposium sponsored by the Committee 
on Space Research, the International Union of Geodesy and 
Geophysics, and the International Scientific Radio Union. 
Edited by R. L. Smith-Rose. Amsterdam, North-Holland 
Publishing Co., 1967, p. 337-352. 

Two photometers on the OGO 2 spacecraft (launched 
Oct. 14, 1965, 420 km perigee, 1520 km apogee, 87.4 deg 
inclination) scanned the airglow horizon through a filter 
centered at 6300 A. the nadir airglow at 6300, 6225, 5890, 
5577, 3914, and 2630 A, and the zenith airglow at 6300 A. 
During its less than 10 days of stabilized operation ap- 
proximately an hour of data were obtained while in the 
earth's shadow. The nadir measurements observed the blue 
enhancement at twilight, several aurorae, and typical 
nighUime airglow . The horizon scanning photometer observed 
the two airglow layers, a thick one generally above 200 km 
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attributed to the 6300 A line of atomic oxygen and a -thin 
layer centered between 65 and 95 km attributed to the OH 
emissions which fall within the 40 A-wide passband of the 
interference filter. The maximum emission of the 6300-A 
life occurred generally between 200 and 300 km altitude 
with values of 1 to 25 photons cu/cm/sec at night and 
about a factor of 10 greater in the twilight. (Author) 

A67-25807* 

THE SPECTRA AND INTENSITY OF ELECTRONS IN 
THE RADIATION BELTS. 

S. R. Kane, K. Pfilzer, and J. R. Winckler (Minnesota, U., 
School of Physics and Astronomy, Minneapolis, Minn.) 
Edited by R. L. Smith-Rose. Washington, D.C., Spartan 
Books, 1966, p. 702-713. 1966 12 p COSPAR, International 
Space Science Symposium, 6lh, Buenos Aires, Argentina, 
May 13-19, 1965, Paper. In: Space Research 6, Proceedings 
of the Sixth International Space Science Symposium, Mar 
del Plata, Argentina, May 11-19, 1965. Symposium sponsored 
by the Committee on Space Research, the International 
Astronomical Union, the International Union of Geodesy 
and Geophysics, the International Union of Pure and Applied 
Chemistry, the International Union of Pure and Applied 
Physics, and the International Scientific Radio Union. NASA 
supported research. 

A magnetic spectrometer measuring electrons in 5 
channels and between 50-4000 kev and an integrating 
ionization chamber were launched into an eccentric orbit 
on Sept. 4, 1964 on the OGO 1 satellite. Electron spectra, 
pitch angle distributions, and total ionization are measured 
throughout the inner and outer belts. These measurements 
show the radiation region to be separated into two bells by 
a very pronounced slot near L = 3. The slot is always deep 
for electrons above 290 kev, but during times of magnetic 
disturbances may not be a clear feature for 50-120 kev 
electrons. The slot extends throughout all electron pilch angles 
and appears especially pronounced now during solar 
minimum. Typical fluxes observed by these detectors are 
tabulated. In the inner zone these fluxes are observed to be 
quite stable, and the spectrum steepens as L increases from 
1.3 to 3.0. In the outer zone the fluxes and spectra are very 
dep>endent on magnetic activity. (Author) 

A67-25852* 

OGO-E COSMIC RADI ATION: NUCLEAR ABUNDANCE 
EXPERIMENT. 

S. L. Jones, G. H. Ludwig, D. E. Stilwell, J. H. Trainor, 
and S. H. Way (NASA, Goddard Space Flight Center. 
Greenbelt, Md.) Feb. 1967 8 p Nuclear Science Symposium 
on Instrumentation in Space and Lab., 13th, Boston, Mass., 
Oct. 19-21, 1966, Paper. IEEE Transactions on Nuclear 
Science, vol. NS- 14, Feb. 1967, p. 56-63. 

Description of equipment used to measure nuclear 
abundances of galactic and solar cosmic rays. Three detector 
assemblies used to measure the differential energy spectra 
of protons and heavier nuclei through calcium in the range 
from 400 kev to 1 Bev/nucleon are described, as well as an 
extensive electronics system used to implement the logic, 
perform pulse-height analysis, measure particle fluxes, 
monitor experiment performance, and interface with the OGO 
data system. A.B.K. 

A67-26312*^ 

SEVERAL OBSERVATIONS OF LOW-ENERGY PRO- 
TONS AND ELECTRONS IN THE EARTH’S MAGNET- 
OSPHERE W ITH OGO-3. 

L. A. Frank (Iowa, State U., Dept, of Physics and Astronomy, 
Iowa City, Iowa.) 1 Apr. 1967 12 p refs Journal of 

Geophysical Research, vol. 72, Apr. 1, 1967, p. 1905-1916. 
(Contracts NAS5-2054; Non r- 1509(06); Grant NsG 233-62) 

Description of simultaneous observations of proton and 
electron differential energy spectra during segments of three 
outbound traversals of OGO 3 through the magnetosphere 
for the period from June 11 to 15, 1966, on L shells 3.3 to 
16. A preliminary order-of-niagnitude estimate of the total 
energy of trapped protons within the earth’s atmosphere is 


5 X 10 to the 21st power ergs, and the estimated contribution 
from this low-energy proton distribution to the quiettime 
terrestrial ring current field at the earth’s surface is ap- 
proximately -10 gamma. A transient, narrow peak of relatively 
high low-energy proton and electron intensities within the 
energy range trom approximately 300 ev to 2 kev at L is 
approximately equal to 4 with width Delta L is approximately 
equal to I was also observed. M.M. 

A67-27249* 

COMPOSITION AND SPECTRA OF CHARGED PARTI - 
CLES OF SOLAR . AND COSMIC ORIGIN MEASURED 
ON SATELLITES. 

G. Comstock, C. Y. Fan, G. Gloeckler, and J. A. Simpson 
(Chicago, U,, Enrico Fermi Inst, for Nuclear Studies, Chicago, 
111.) Edited by J. Gauger and A. J. Masley. North Hollywood, 
Calif., Western Periodicals Co. 1966, p, 129-145. 1966 17 p 
refs In: Recent Advances in Cosmic Ray Research, 

Proceedings of a Symposium, Huntington Beach, Calif., 
Apr. 4-6, 1966. Symposium sponsored by the Douglas 
Aircraft Co. 

(Contracts NAS5-2990: NAS5-2133; AF 19(628)-2473; 

Grants NsG 179-61: AF-AFOSR-521-65) 

Analysis of measurements performed by satellites 
OGO I and IMP 1 of the composition and spectra of particles 
of galactic and solar origin. The measurements of the chemical 
abundances of nuclei with charge Z extending from Z = 2 
to Z = 26 in the energy range 30 to 300 Mev /nucleon were 
done with a cosmic ray telescope on board OGO 1 during 
the period of solar minimum. Results presented on abund- 
ances and energy spectra for nuclei suggest that the rate of 
particle acceleration for a wide range of Z compete effectively 
with the rate of ionization loss at low energies. Measure- 
ments of intensity variations of protons and helium nuclei 
within interplanetary magnetic regions which coroiate with 
the sun are described. The presence of a helium component 
which correlates in time with the changes in energy spectrum 
and flux levels of the proton component is convincing evidence 
that both have the same origin. The nature of this origin is 
discussed as either solar or galactic. T.M. 

A67-33595* 

ELECTRON MEASl REMENTS NEAR A WEAK AUR- 
ORA. 

D. L. Lind, N. McIIwraith, and K. W. Ogilvie (NASA, 
Goddard Space Flight Center, Greenbelt, Md.) Edited by 
B. M. McCormac. New York, Reinhold Publishing Corp., 
1967, p. 243-248. 1967 6 p In: Aurora and Airglow, 

NATO Advanced Study Inst., U. of Keele, Keele, Staffs., 
England, Aug. 15-26, 1966, Proceedings. Inst, supported 
by the North Atlantic Treaty Organization, the Cambridge 
Research Labs, of the U.S. Air Force, the Research Office 
of the U.S. Army, the Defense Atomic Support Agency, 
the Office of Naval Research of the U.S. Navy, and the 
Inst, for Telecommunication Sciences and Aeronomy of the 
Environmental Science Services Administration. 

Description of electron measurements near a weak aurora 
during the flight of a Nike-Tomahawk rocket. The total 
energy obtained by integrating the observed electron 
intensities was compared with the readings of the 5577 and 
3914 A photometers. The result showed reasonably good 
correlation between the two peaks at 165 sec. If isotropy is 
assumed in the upper atmosphere and the average of the 
two peak readings of electron energy is used, a figure of 

11.0 ergs for approximately 970 R of lambda 5577 is 
arrived at. The lambda 3914 intensity measured at the time 
was 380 R. The commonly accepted figure would be about 

2.0 ergs for 400 R of lambda 3914, but the difference can 

be readily accounted for by calibration and geometrical 
ambiguities in the photometric data. No inconsistency seems 
to be indicated. M.M. 

A67-365I3* 

RUBIDIUM VAPOR MAGNETOMETER FOR NEAR 
EARTH ORBITIN(, SPAUFC R AFT 

W. H. Farthing and W. C. Folz (NASA, Goddard Space 
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Flight Center, Greenbelt, Md.) Aug. 1967 8 p refs Review 
of Scientific Instruments, vol. 38, Aug. 1967, p. 1023-1030. 

The paper describes the instrumentation and in-flight 
performance of the rubidium vapor magnetometers being 
flown by NASA on the POGO satellites. An optically pumped, 
self-oscillating rubidium magnetometer was selected as being 
most compatible with the objectives of the study and with 
the spacecraft capabilities. A four absorption cell configura- 
tion is used to reduce the effect of the null zones inherent 
in these instruments and to obtain accuracies compatible 
with the scientific objectives of the program. Scalar magnetic 
field data are obtained in both digital (PCM) and analog 
(frequency multiplex) form. Instrument performance parame- 
ters are monitored through both main frame and subcommut- 
ated PCM data. The first instrument orbited was aboard 
OGO 2 which was launched on Oct. 14, 1965. This instrument 
has returned a large quantity of data, and is still operating 
when sufficient spacecraft power is available. The accuracy 
of the data is determined, apart from orbit accuracy, by 
spurious phase shifts within the instrument. These arise from 
such sources as optical axis misalignment, electronic 
nonlinearities and frequency dependence, and propagation 
delay over the long cables connecting sensor and electronics. 
The magnitude of the resulting error is inversely proportional 
to the phase slope of the dual cell absorption line. The 
total effect in the POGO instrument of these sources of 
error is an accuracy of better than 1.5 gamma over the 
entire instrument range of 15,0(X) to 64,000 gamma. 

(Author) 

A67-36901* 

THE MAIN GEOMAGNETIC FIELD. 

J. C. Cain (NASA, Goddard Space Flight Center, Greenbelt, 
Md.) Jun. 1967 5 p refs American Geophysical Union 
Transactions, vol. 48, Jun. 1967, p. 511-515. 

Survey of data recently acquired for the study of the 
main geomagnetic field. The data contributed by the low 
polar satellite OGO 2 and by the U.S, Naval Oceanographic 
Office are discussed. It is pointed out that one of the most 
pressing needs in geomagnetism is the conversion of the 
available magnetic survey data to computer-readable form. 
Attempts to define accurately the main geomagnetic field 
by numerical functions are examined, and the secular 
change and source of the main field are studied. M.F. 

A67-3740l*)i< 

ON THE EXTRATERRESTRIAL RING CURRENT 
DURING GEOMAGNETIC STORMS. 

L. A. Frank (Iowa, State U., Dept, of Physics and Astronomy, 
Iowa City, Iowa) I Aug. 1967 15 p refs Journal of 

Geophysical Research, vol. 72, Aug. 1, 1967, p. 3753-3767. 
(Contracts NAS5-2054; Non r- 1509(06); Grant NsG 233-62) 

Summary of first observations of the charged particles 
of the extraterrestrial ring current during two moderate 
geomagnetic storms. Measurements of the differential energy 
spectrums of protons and electrons, separately, over the energy 
range extending from approximately 200 ev to 50 kev with 
a sensitive array of electrostatic analyzers on board OGO 3 
reveal large temporal variations in intensities of these 
jow-energy charged particles at low and moderate latitudes 
in the outer radiation zone during two moderate geomagnetic 
storms in late June and early July 1966. The total energy ol 
these low-energy protons and electrons within the earth’s 
magnetosphere is sufficient to account for the depression of 
the geomagnetic field observed at the earth’s surface over 
low and moderate latitudes; hence these charged particles 
may be identified as the major contributors to the storm-time 
extraterrestrial ring current. M.F. 

A67-37412*j^ 

A SEARC H FOR ALPHA PARTICLES TRAPPED IN THE 
GEOMAGNETIC FIELD 

K. B. Fenton (Chikago, U., Enrico Fermi Inst, for Nuclear 

Studies, Chicago, III.) 1 Aug. 1967 6 p refs Journal of 
CJcophvsical Research, vol. 72. Aue. I. 1967, p. 3889-3894. 
(Contracts NASS-2133: AF 49(638)- 1642; Grant NsG 


179-61) 

Data from the charged -particle telescope on the satellite 
OGO 1 for the regions of the geomagnetic field in which pro- 
tons of energy 26-85 Mev are trapped have been analyzed for 
the presence of alpha particles during a period near the 
miniumum of solar activity (1964). The region of (B, L) 
space sampled is that for which 1.6 ' or = to L or = 
to 3.3 and 0.01 < or = to B . or - to 0.25. From an 
examination of samples of data in which a total of 15,000 
trapped protons was observed, it is concluded that the upper 
limits for the alpha-particIc proton ratio are 1 in 1500 for 
the energy range 26-85 Mev nucleon and less than 1 in 50 
for tye rigidity range 0.33-0.39 BV. U is inferred from the 
fact that the results indicate an almost pure proton source 
that the decay of energetic albedo neutrons must be the 
principal source of trapped protons at energies above 26 
Mev. (Author) 

A67-40804»^ 

MAGNETIC NOISE IN THE MAGNETOSHEATH IN THE 
FREQUENCY RANGE 3-300 HZ. 

R. E. Holzer, M. G. McLeod, C. T. Russell (California, 
U., Inst, of Geophysics and Planetary Physics, Los Angeles, 
Calif.), and E. J. Smith (California Inst, of Tech., Jet 
Propulsion Lab., Space Sciences Div., Pasadena, Calif.) 
I Oct. 1967 11 p refs Journal of Geophysical Research, 

vol. 72, Oct. 1, 1967, p. 4803-4813. 

(Contracts NAS7-100; J PL-950403) 

(JPL-TR-32-1199) 

Evaluation of preliminary results concerning rapid 
magnetic-field variations (3 to 300 Hz) observed in the 
magnetosheath by the OGO 1 scarch-coil-magnetometer 
spectrum analyzer. Broad-band signals are continuously 
present in the magnetosheath at these frequencies and are 
relatively intense and high available on time scale of tens of 
seconds. Power-spectral-density estimates for several 
representative intervals lead to a formula which extends 
previous estimates for the fluctuating magnetic fields in the 
magnetosheath up to 300 Hz, and reveals an apparent change 
in the frequency dependence of the spectrum somewhere 
between 0.1 and I Hz. The observations are discussed in 
terms of the two transverse modes of plasma wave propagation 
that exist at frequencies below the electron gyrofreouency. 
Arguments are presented suggesting that some high frequency 
bursts seen in interplanetary space fust outside the bow shock 
are actually precursor waves propagating upstream against 
the solar wind. F.R.I. 

A67-4I232 

A STl DY OF ENERGETIC SOLAR FLARE X-RAYS. 

R. L. Arnoldy, S. R. Kane, and J. R. Winckler (Minnesota, 
U., School of Physics and Astronomy, Minneapolis, Minn.) 
Sep. 1967 8 p refs Solar Physics, vol. 2, Sep. 1967, 

p. 171-178. 

A new series of solar flare energetic X-ray events has 
been detected by an ionization chamber on the OGO 1 and 
OGO 3 satellites in free space. These X-rays lie in the range 
10-50 kev, and a study has been made of their relationship 
to 3- and 10-cm radio bursts and with the emission of electrons 
and protons observed in space. The onset times, times of 
maximum intensity and total duration are very similar for 
the radio and X-ray emission. Also, the average decay is 
similar and usually follows an exponential type behavior. 
However, this good correlation applies most often to the 
flash phase of flares, whereas subsequent surges of activity 
from the same eruption may produce microwave emission 
or further X-ray bursts not closely correlated. An approximate 
proportionality is found between the total energy content of 
the X-rays and of the 3- and lO-cm integrated radio fluxes. 
These measurements suggest that the X-ray and microwave 
emission have a common energizing process which determines 
the time profile of both. The recording of electrons greater 
than 40 kev by the IMP satellite has been found to correlate 
very well with flares producirtg X-ray and microwave emission 
provided the propagation path to the sun is favorable. There 
is evidence that the acceleration of solar protons may not 
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be closely associated with the processes responsible for the 
production bf microwaves. X-rays, and interplanetary 
electrons. The OGO ionization chamber responds to energies 
(10-50 kev) intermediate between the soft X-rays giving SID 
disturbances (1-10 kev) and energetic quanta previously 
measured with balloons (50-500 kev). Proposed source 
mechanisms should be capable of covering this range of 
energies including the most energetic quanta occasionally 
observed. (Author) 

A67-4I233* 

ENERGETIC PROTONS FROM THE SOLAR FLARE OF 
MARCH 24, 1966. 

K. A. Anderson (California, U., Dept, of Physics and Space 
Sciences Lab., Berkeley, Calif.), S. W. Kahler, and J. H. 
Primbsch Sep. 1967 13 p refs Solar Physics, vol. 2, Sep. 
1967, p. 179-191. 

(Contract NAS5-2222) 

Observation of ten to 100-mev protons from the solar 
flare of March 24, 1966, on the University of California 
scintillation counter on OGO I. The short rise and decay 
times observed in the count rates of the 32 channels of 
pul^-height analysis show that scattering of the protons by 
the interplanetary field was much less important in this event 
than in previously observed proton flares. Small fluctuations 
of the otherwise smooth decay phase may be due to flare 
protons reflected from the back of a shock front which passed 
the earth on March 23, M.M. 

A68-11011*# 

OGO-A MAGNETIC FIELD OBSERVATIONS. 

M. Campbell (NASA, Goddard Space Flight Center, 
Greenbelt, Md.), J. P. Heppner, B. G. Ledley, T. L. Skillman, 
and M. Sugiura 1 Nov. 1967 55 p refs Journal of 

Geophysical Research, vol. 72, p. 5417-5471. 

Summary of new findings obtained from the initial study 
of the OGO-1 fluxgate-magnetometer measurements between 
4 and 24.5 R sub E. A model magnetic field profile of the 
cross-sectional structure of the bow shock is derived in terms 
of the sharpness of the interface, the rise time, and the total 
time interval occupied by a field pileup at the shock. 
Superimposed on the average shock structure, two classes 
of field oscillations are frequently observed. A series of bow 
shock crossings during the main phase of the Apr. 18, 1965 
rnagnetic storm are found to occur at an abnormally large 
distance from the earth, principally as a consequence of the 
strong (20 to 27 gamma) interplanetary field that lowers the 
Alfven Mach number to 1.5. The magnetopause in the 
sunward hemisphere is most typically observed as a smooth 
transition over a dimen.sion comparable to the ion cyclotron 
radius. The correlation of negative-bay onsets in the auroral 
belt with OGO-1 observations on the night side of the earth 
supports more general morphological arguments that the 
onset originates within the closed magnetosphere or auroral 
ionosphere and is not dependent on being triggered by a 
sudden change in the solar wind plasma or field. At middle 
latitudes between 5 and 10 R sub E near the midnight time 
sector, the total field intensity is found to be considerably 
stronger than predicted by existing field models. M.M. 

A68-I2172*|^ 

REC ENT MEASI REMENTSOF THE MAGNETIC FIELD 
IN THE OI TER MAGNETOSPHERE AND BOUNDARY 
REGIONS. 

J. P. Heppner (NASA, Goddard Space Flight Center, 
Greenbelt, Md.) Space Science Reviews, vol. 7, p. 166-190. 
16 Oct. 1967 25 p refs (European Space Research 

Organization, International Colloquium on Auroral and 
Associated M agneiospheric Phenomena at Very High 
Lattitudes, Stockholm. Sweden, Nov. 16-18, 1965, Paper. 

Interpretation of recent (EGO-A) magnetic-field 
measurements in an early stage of investigation. Initial 
findings, rather than final results, are given. This information 
prcsenicd relative to the framework of earlier experiments, 
thus providing the review aspect of this presentation. Special 


attention is given to the boundary regions of the 
magnetosphere and to the shock-front characteristics. P.V.T. 

A68- 12548* 

OPTICAL ENVIRONMENT ABOUT THE OGO-3 
SATELLITE. 

C. Wolff (NASA, Goddard Space Flight Center, Greenbelt, 
Md.) Science, vol. 158, p. 1045, 1046" 24 Nov. 1967 2 p 
refs 

Evaluation of photometric measurements made on the 
Orbiting Geophysical Observatory (OGO 3), establishing an 
upper limit to the brightness of the daytime sky. The work 
is related to attempts to determine why astronauts have such 
difficulty in viewing stars when the sun is above the horizon 
(or above the earth’s limb). According to these measurements, 
this brightness is 30 times less than the darkest daytime 
reported from visual observations taken on Gemini. However, 
there still remains the danger that this background light (less 
than 5 X 10 to the minus I2th power as bright as the sun) 
will interfere with observations of the solar corona and 
zodiacal light. P.V.T. 

.468-13469*# 

SOME REM ARKS ON THE POSITION AND SHAPE OF 
THE NEUTRAL SHEET. 

K-. I. Brody (California, U., Inst, of Geophysics and Planetary 
Physics, Los Angeles, Calif.) and C. T. Russell Journal of 
Geophysical Research, vol. 72, p. 6104-6106. 1 Dec. 1967 

3 p refs NASA supported Re.search. 

Discussion of a relatively simple empirical formula for 
the location of the neutral sheet in the geocentric solar 
magnetospheric coordinate system. It is concluded that for 
properly ordering data taken in the earth's geomagnetic tail, 
it is necessary to know’ the direction and" velocity of the 
solar wind outside the tail at the same time as the observations 
within the tail are being made. Even if the coordinate system 
used to order the data were rotated with the X axis of the 
coordinate system pointing in a direction corrected for the 
nonradial solar wind flow and the associated aberration 
angle, the neutral sheet does not coincide with the X-Y plane, 
but rather is a curved surface touching the X-Y plane at 
the edges of the tail and furthest from the X-Y plane in the 
center of the tail. An expresNion is given which should prove 
useful in studying phenomena in the magnetotail whenever 
a knowledge of the distance from the neutral sheet is an 
important parameter. R.B.S. 

A68- 14098 

A REVIEW OF SATELLITE OBSERV ATIONS OF V L K 
PHENOMENA IN THE MAGNETOSPHERE. 

M. J. Rycroft (Southampton, U., Dept, of Geophysics, 
Southampton, England) London, Institution of Electrical 
Engineers /I EE Conference Publication no. 36/, p. 267-294. 
1967 28 p refs In: Conference on M.F., L.F., and V.L.F. 
Radio Propagation, London, England, Nov. 8-10, 1967, 
Papers. Conference sponsored by the Electronics Div. of 
the Institution of Electrical Engineers and the Aerospace, 
Maritime and Military Systems Group of the Institution of 
Electronic and Radio Engineers. 

Review of natural vlf phenomena observed aboard the 
Alouette, Injun 3, and OGO satellites in the earth’s ionosphere 
and magnetosphere with emphasis on the frequency-time 
characteristics of whistlers, discrete emissions, and hiss. Other 
geophysical occurrences with which these phenomena are 
associated are discussed, and differences between electric- 
and magnetic-field measurements of ion-cyclotron whistlers 
are considered, as are those of noise bands having a lower 
frequency cutoff at the lower hybrid resonance frequency. 
Inferences are made concerning the ionic composition and 
temperature, and their spatial variations. B.B. 

A68-I7728*# 

MA(.NFTOSPMERK PROPERTIES DEDUCED FROM 
0(.0-l observations of DICTED AND NON- 
\n ( I FI) W HIS I I FRS 

J. J. Angerami (Stanford U., Stanford Radioscience Lab., 
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Stanford, Calif.) and R. L. Smith Journal of Geophysical 
Research, vol. 73, p. 1-20. 1 Jan. 1968 20 p refs 
(Contract NAS5-2131; Grant NSF GA-775) 

The OGO 1 satellite has yielded evidence for both ducted 
and nonducted modes of whistler propagation in the 
magnetosphere. Two new types of nonducted whistlers have 
been identified: the magneiospherically reflected whistler and 
the Nu whistler. These whistlers have never been observed 
on the ground. Their unique properties result in part from 
the presence of ions that permit reflection of whistler-mode 
energy in the magnetosphere. These phenomena provide a 
new tool for study of the distribution of ionization in the 
magnetosphere. Ducted whistlers from OGO 1 have provided 
the first in situ observations of whistler ducts. Near L = 3, 
the equatorial separations between ducts ranged from 50 to 
500 km, and the equatorial thicknesses were about 400 km. 
The analysis yielded independent experimental support for 
the diffusive equilibrium model of distribution of ionization 
along the field lines in the plasmasphere. Some evidence 
was found of distortion of the magnetic field on the nightside 
at L is approximately 3, possibly due to oblique incidence 
of the solar wind on the earth’s field. (Author) 

A68- 17768 

SIMULTANEOUS IMP 2 AND OGO I OBSERVATIONS 
OF BOW SHOCK COMPRESSION. 

J. H. Binsack (Massachusetts Inst, of Tech., Lab. for Nuclear 
Scienke and Center for Space Research, Cambridge, Mass.) 
and V. M. Vasyliunas (Massachusetts Inst, of Tech., Lab. 
for Nuclear Science and Dept, of Physics, Cambridge, Mass.) 
Journal of Geophysical Research, vol. 73. p. 429-433. 1 Jan. 
1968 5 p refs 

(Contracts NAS5-2053; AT (30-1)2098; Grant NsG-386) 
Quantitative investigation of the question of whether 
large-scale motions of the bow shock that occur during 
magnetic storms result primarily from the overall compression 
of the entire magnetosphere magnetosheath system by the 
enhanced solar-wind dynamic pressure. The investigation was 
made, using simultaneous observations from the MIT plasma 
probes on IMP 2 and OGO I. It was verified that this 
shock motion occurs nearly simultaneously on the dawn and 
dusk sides of the magnetosheath. It was possible to use one 
satellite to monitor the solar-wind pressure, while the other 
was observing the shock. M.M. 

A68-I7769*;^ 

HIGH-ENERGY X-RAYS FROM THE SOLAR FLARE OF 
JULY 7, 1966. 

T. L. Cline, S. S. Holt (NASA, Goddard Space Flight Center, 
Greenbelt, Md.), and E. W. Hones, Jr. (California, U., Los 
Alamos Scientific Lab., Los Alamos, N. Mex.) Journal of 
Geophysical Research, vol. 73, p. 434-437. 1 Jan. 1968 4 p 
refs 

Measurements of the highest differential energy range 
of X rays, from 80 Kev to 1 Mev, during the solar flare by 
July 7, 1966. The spectral shape, time characteristics, and 
radio correlation for this flare strongly suggest a nonthermal 
bremsstrahlung origin for the hard X rays. It is noted, 
however, that the NRL (Naval Research Laboratory) data 
for the 1959 events have very different spectral and temporal 
characteristics. It is entirely conceivable that the X-ray 
production in different flares may be governed by different 
mechanisms. It is pointed out that the attribution of hard-flare 
X rays to a thermal model in general would not be 
justified. M.M. 

A68-I7771*# 

ENERGY FLUXES OF LOW-ENERGY PROTONS AND 
POSITIVE IONS IN THE EARTH’S INNER RADIATION 
ZONE. 

L. A. Frank and R. L. Swisher (Iowa, U., Dept, of Physics 
and Astronomv. Iowa City, Iowa) Journal of Geophysical 
Research, vol. 73, p. 442-444. 1 Jan. 1968 3 p refs 
(Contracts N.AS5-2054: Nonr- 1509(06); Grant NsG 233-62) 
Iniijai survey of measurements of the differential energy 
spectra of positive ions in the earth's inner radiation zone 


with an array of sensitive electrostatic analyzer borne on 
the earth satellite OGO 3. On the basis of the present findings 
of upper limits for these energy fluxes over a large region 
of the inner zone that are less by factors of 10 to 100 in 
comparison with the energy fluxes reported by Freeman, it 
is considered likely that energy fluxes of 500-ev to l-Mev 
positive ions of about 50 ergs/sq cm-sec-ster are not a feature 
of the inner radiation zone. M.M. 

A68-19744* 

CONTRACTION OF THE PLASMASPHERE DURING 
GEOMAGNETICALLY DISTl RBED PERIODS. 

H. C. Brinton, M. W. Pharo, III, and H. A. Taylor, Jr. 
(NASA, Goddard Space Flight Center, Lab. for Atmospheric 
and Biological Sciences, Greenbelt, Md.) Journal of 
Geophysical Research, vol. 73, p. 961-968. 1 Feb. 1968 

8 p refs 

Direct measurements of the thermal positive ions of 
hydrogen and helium have been obtained from positive ion 
mass spectrometers aboard OGOs 1 and 3. Observations 
made during 1965 and 1966 show distributions of H and 
He extending to altitudes as great as 40,000 km, corresponding 
to a magnetospheric coordinate of L = 8. The outer 
boundary of the plasmasphere is characterized by an abrupt 
decrease in the ion concentration. This boundary or 
plasmapause, defined by the reduction of H concentration 
to 5 X 10 ions/cu cm or less, is often quite sharp, with 
decreases in ion concentration of as much as an order of 
magnitude occurring within 250 km. The position of the 
plasmapause is observed to move inward and outward from 
the earth in an inverse correlation with the planetary 
magnetic activity index Kp, indicating significant large-scale 
expansion and contraction of the plasmasphere during periods 
of agitated magnetospheric conditions. The apparent 
correlation between measurements of the hydrogen ion 
boundary and the knee whistler evidence of the plasmapause 
suggests that the mechanism responsible for the depletion 
of the ionization is effective along the lines of the magnetic 
field, extending well into the earth’s inner atmosphere, to 
1(X)0 km and below. (Author) 

A68-19752* 

INTERPRETATION OF AURORAL HISS MEASURED 
ON OGO 2 AND AT BYRD STATION IN TERMS OF 
INCOHERENT CERENKOV RADIATION. 

T. S. Jorgensen (Stanford U., Stanford Radioscience Lab., 
Stanford, Calif.) Journal of Geophysical Research, vol. 73, 
p. 1055-1069. 1 Feb. 1968 15 p refs 

(Contract NAS5-3093; Gram NSF GA-214) 

Observation of a wideband noise (termed auroral hiss) 
at low and very low frequencies at ground-based stations 
and on satellites at high magnetic latitudes. A model for a 
region in space in which the auroral hiss is believed to be 
generated is investigated, and it is indicated that the amount 
of power generated in this region is comparable to the 
observed power. It is concluded that the auroral hiss can 
be generated by incoherent Cerenkov radiation from electrons 
having energies of about 1 kev. B.B. 

A68-22450* 

ENERGETIC SOLAR FLARE X-RAYS OBSERVED BY 
SATELLITE AND THEIR CORRELATION WITH SOLAR 
RADIO AND ENERGETIC PARTICLE EMISSION. 

R. L. Arnoldy, S. R. Kane, and J. R. Winckler tMinnesota, 

U. , School of Physics and Astronomy, Minneapolis, Minn.) 
Aslrophysical Journal, vol. 151, Pl-1, p. 711-736. Feb. 1968 
26 p refs 

(Contract NAS5-2071) 

Detection of about 30 solar-flare X-ray bursts by the 
OGO-1 and OGO-3 spacecraft between Sept. 5, 1964, and 
June 20, 1966. These energetic X-ray bursts have been 
correlated with 3- and lO-cm radio-emission and solar-flare 
electron and proton events measured in space. A proportional- 
ity is observed between the time-integrated X-ray and radio 
fluxes, and for a gi\en flare the rise time, decay time, and 
total duration of the radio and X-ray bursts are similar. It 
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is shown that the results are consistent with a source in the 
flare region consisting of an active volume in a magnetic 
field containing hot or energetic electrons which lose energy 
predominantly by collision with a much cooler gas and 
produce X-rays by bremsstrahlung. The similarity of decay 
and proportionality between the X-rays and microwaves 
suggests that the same electrons might produce both 
emissions. P.V.T. 


A6H-25969*;j( 

AURORAL ELECTRON ENERGY SPECTRA. 

K.. W. Ogilvie (NASA. Goddard Space Flight Center, 
Greenbelt, Md.) Journal of Geophysical Research, vol. 73, 
p. 2325-2332. 1 Apr. 1968 8 p refs 

Presentation of observations of differential energy spectra 
of electrons above a weak aurora at Fort Churchill, Canada. 
Measurements were made at altitudes between 180 and 
250 km using an electrostatic analyzer and channeltron 
detector over the energy range 10 eV to 10 keV. Below 
about 100 eV scattering from the rocket was pronounced. 
Although between 1 and 10 keV the spectra can be well 
represented by power-exponential functions with maxima in 
the region I to 4 keV, between I keV and 1(X) eV the flux 
rises toward lower energies. An estimate of the number of 
secondaries in the energy region 100 eV to 1 keV generated 
by the higher energy primaries is made, and it proves to be 
too small to explain the observed electron flux at low energies. 
This flux is shown to vary so little with altitude that it is 
likely to be due to ambient electrons accelerated by electric 
fields. Author 


A68-26625)^ 

A PROPOSED MODEL FOR THE INTERNATIONAL 
GEOMAGNETIC REFERENCE FIELD, 1965. 

kJ. C. Cain, S. J, Hendricks, W. V. Hudson, and R. A. 

FLange! Journal of Geomagnetism and Geoelectricity, vol. 19, 
no- 4, p. 335-355. 1967 21 p refs 

Description of a current model of the main geomagnetic 
field by a series of 120 spherical harmonic coefficients and 
their first and second time derivatives from epoch 1960. This 
model was derived from a sample of all magnetic-survey 
data available for the interval from 1900 to 1964, plus a 
recent global distribution of preliminary total-field observa- 
zions from the OGO 2 (1965-81A) spacecraft for epoch 
1965.8, A duplicate data selection was made, and the resulting 
field model was compared with the original one to help 
evaluate the minimum error. It was noted that the rms 
difference between the two models was about 30 gamma in 
the force components, 0.04 deg in dip, and 0,3 deg in 
declination at the earth’s surface for 1965.0. M.F. 


A68-27615^ 

A SOLAR AND GALACTIC COSMIC RAY SATELLITE 
EXPERIMENT 

W. E. Althouse, T. H. Harrington (Analog Technology Corp., 
Pasadena, Calif.), E. C. Stone, and R. E. Vogt (California 
Inst, of Tech., Pasadena, Calif.) Feb. 1968 9 p Inst, of 
Electrical and Electronics Engineers, Nuclear Science 
Symposium, 14th, Los Angeles, Calif., <3ct. 3l-Nov. 2, 1967. 
lEEE Transactions on Nuclear Science, vol. NS-15, 
p. 229-237. 

(Contract NAS5-93 12; Grant NsG-426) 

Description of the cosmic-ray measuring device for the 
OGO-F spacecraft. An experiment is discussed which involves 
three charged-particle detector systems which measure the 
spectra and chemical composition of galactic and solar cosmic 
rays over selected energy intervals. Two of the detector 
systems, the Delta E-Range and Delta E-Cerenkov telescopes, 
will measure tye galactic flux and smaller solar-flare fluxes, 
while a third detector system, the Flare telescope, will measure 
larger fluxes. B.B. 

^\ 68 - 276 ! 6 * 

h LOW FNFR(,^ SOLAR COSMIC RAY EXPERIMENT 
for OGO-F. 

D. W. Burtis, A. J. Masley, P. R. Satterblom, and M. H. 


Wolpert (McDonnell Douglas Corp., Douglas Aircraft Co., 
Missile and Space Systems Div., Space Science Dept., Santa 
Monica, Calif.) Feb. 1968 4 p Inst, of Electrical and 

Electronics Engineers, Nuclear Science Symposium, 14th, Los 
Angeles, Calif., Oct. 31-Nov. 2. 1967. IEEE Transactions 
on Nuclear Science, vol. NS-15. p. 238241. 

(Contract NAS5-9324) 

Discussion of the Douglas OGO-F low-energy solar 
cosmic ray experiment which measures the differential energy 
spectrum of 5 to 80-Mev protons and 18 to 160 Mev alphas, 
using two double-diffused, lotally depleted silicon diodes. 
The pulse-amplitude discrimination system, the data multi- 
plexing scheme, and the in-flight calibrator are considered. 

B.B. 


.\68-28348*/^ 

A SURVEY OF LOW-ENERGY ELECTRONS IN THE 
EVENING SECTOR OF THE MAGNETOSPHERE WITH 
OGO-I AND OGO-3 

V. M. Vasyliunas (Massachusetts Inst, of Tech., Lab. for 
Nuclear Science and Dept, of Physics, Cambridge, Mass.) 
1 May 1968 46 p refs Journal of Geophysical Research, 
vol. 73, p. 2839-2884. 

(Contracts NAS5-2053; AT(30-I)-2098: Grant NsG-386) 

Investigation of the low-cnergy electron population in 
the magnetosphere within the local-time range from ap- 
proximately 17 to approximately 22 hours, using observations 
of electrons with energies from 125 ev to approximately 2 
kev, obtained with the OGO 1 satellite, and of electrons 
with energies from 40 ev to approximately 2 kev, obtained 
with the <X}0 3 satellite. Intense fluxes of these electrons 
are confined to a spatial region known as the plasma sheet, 
which is an extension of the magnetotail plasma sheet 
discovered by Vela satellites and is identified with the 
soft-electron band first detected by Gringauz. Weak or no 
electron fluxes are found between the inner boundary of 
the plasma sheet and the outer boundary of the plasmasphere. 
Detection of the very high ion densities within the plasmasp- 
here gives positions for its boundary in good agreement with 
other determinations. During periods of magnetic-bay activity, 
the plasma sheet extends closer to the earth; the inner 
boundary of the plasma sheet is then found at equatorial 
distances of six to eight earth radii. Within the plasma sheet, 
the electron population is characterized by number densities 
from 0.3 to 30 cm to the -3rd power and mean energies 
from 50 to 1600 ev and higher, with a strong anticorrelation 
between density and mean energy. It is pointed out that the 
lower energies and higher densities tend to occur during 
periods of geomagnetic disturbance. R.B.S. 

A68-2942I* 

MAGNETOSPHERE PLASMA PROPERTIES DURING A 
PERIOD OF RISING SOLAR ACTIVITY, OGO-3. 

R. C. Sagalyn and M. Smiddy (USAF, Office of Aerospace 
Research, Cambridge Research Labs., Bedford, Mass.) 
Amsterdam, North-Holland Publishing Co., 1968 11 p 

refs In: Space Research 8, Proceedings of the tenth COSPAR 
Plenary Meeting, Imperial Coll, of Science and Technology, 
London, England, Jul. 24-29, 1967, p. 139-149. NASA 
supported research. 

The flux, energy distribution, and concentration of ions 
and electrons were investigated by means of two omnidirec- 
tional plasma probes flown on the OGO 3 satellite launched 
June 7, 1966. The measurements cover the energy range 0 
to 1 kev over the altitude region 1.1 to 20 earth radii. In 
the analysis, emphasis is placed on results obtained in the 
transition region, altitudes where whistler propagation may 
be significant, and during periods of high solar activity. The 
concentration of thermal charged particles decreases with 
height from 80,(XK) cm to the -3rd power at perigee to a 
minimum of 5 cm to the -3rd power at apogee. The most 
rapid changes in density with altitude occur between 
perigee 7 earth radii. 3hc altitude of maximum density change 
with height is dependent both on magnetic latitude and 
position of the satellite with respect to the earth-sun line. 
The flux of nonthcrmal charged particles varying between 1 
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million and 3 x 10 to the 9lh power cm to -2nd power/scc 
are correlated with the magnetic B and L parameters. 
Following the solar and magnetic storm which commenced 
Sept. 2, 1966, the particle flux in the energy range 25 ev to 
1 kev decreased by a factor of four in the transition region 
accompanied bv an increase in mean particle energy. 

(Author) 

A68.29457* 

ZODIACAL DL ST MEASL REMENTS IN CIS-LL NAR 
AND INTERPLANETARY SPACE FROM OGO-3 AND 
MARINER 4 EXPERIMENTS BETWEEN JUNE AND 
DECEMBER 1966 

W. M. Alexander and J. L. Bohn (Temple U., Philadelphia, 
Pa.) Amsterdam, North-Holland Publishing Co., 1968 
7 p refs In: Space Research 8, Proceedings of the tenth 

COSPAR Plenary Meeting, Imperial Coll, of Science and 
Technology, London, England, Jul. 24-29, 1967, p. 489-495. 

New measurements of the flux of interplanetary dust 
particles in cislunar and interplanetary space have been 
obtained from experiments on the OGO 3 and Mariner 4 
spacecraft. The major portion of the OGO 3 measurement 
was made between 50,000 and 110,000 km from the surface 
of the earth. The 1966 Mariner 4 measurement was made 
over a heliocentric distance of l.l. to 1.25 AU. The OGO 3 
measurement represents the first measurement in cislunar 
space since Pioneer I and the only measurement which 
repeatedly sampled the cislunar dust particle flux over a 
considerable period of time. For the first time, the Mariner 
4 measurement provides a second data sample over the same 
heliocentric distance in the zodiacal dust cloud by the same 
instrumentation. The results of these measurements are 
interpreted in terms of the recent hypervelocity calibration 
data and thermal effect studies and then compared to the 
previous satellite and space probe measurements. (Author) 

A6g-29467* 

RESULTS OF STUDIES OF THERMAL GRADIENT 
EFFECTS ON CERAMIC TRANSDUCER SENSORS 
USED IN COSMIC DUST EXPERIMENTS. 

W. M. Alexander, J. L. Bohn, and W'. F. Simmons (Temple 
U., Philadelphia, Pa.) Amsterdam, North-Holland 
Publishing Co., 1968 8 p refs In: Space Research 8, 

Proceedings of the tenth COSPAR Plenary Meeting, Imperial 
Coll, of Science and Technology, London, England, Jul. 24-29, 
1967, p. 588-595. 

An extensive study of thermal gradient and temperature 
effects on ceramic transducer sensors used in cosmic dust 
experiments on rockets, satellites, and deep space probes 
has been conducted. The transducers used on the tests were 
sensors from experiments on Explorer 1, Pioneer I, Vanguard 
3, Explorer 8, Mariner 2, Mariner 4, OGOs 1, 2, and 3, 
Surveyor Lander and AIMP-E spacecraft. The sensors were 
subjected to temperatures over a range of -20 C < or = to 
t < or = to +46 C, and both positive and negative thermal 
gradients (t sub gd) over a range of 0,01 C/min < or = to 
t sub gd < or = to 2.2 C/min. More than 350 transducer 
thermal cycles were conducted using the various transducer 
types of the above space experiments and simulating the 
different thermal conditions experienced by the sensors. The 
data from these tests show that thermal noise from the 
transducers has not been a major source of false data from 
the above experiments. The results of these new studies are 
discussed and interpreted with respect to the data from all 
pjevious dust particle experiments and other thermal 
studies. (Author) 

A68-29468* 

RESl lTSOF RECENT MIC ROPARTICLE HVPERVE- 
LOCn V IMPAC T STUDIES RELATEDTO SENSORS OF 
COSMIC 1)1 ST EXPERIMENIS. 

W. M. Alexander, J. L. Bohn, and A. Wcver (Temple U., 
Philadelphia, Pa.) Amsterdam, North-Holland Publishing 
Co., 1968 10 p refs In: Space Research 8, Proceedings 

of the tenth COSPAR Plenary Meeting, Imperial Coll, of 
Science and Technology, London. England, Jul. 24-29, 1967, 
p. 596-605. 


Study of the response of sensors used in cosmic-dust 
expenmeiUs to hvpervelocily impacts of microparticles. 
Hypervelocity experiments show that the sensor response is 
related in a nonlinear fashion to the velocity of the impacting 
microparticles. The results of these experiments are used to 
present a new interpretation of the data from previous satellite 
experiments, in particular, those on Explorer I, Explorer 8, 
and Vanguard 3, which have provided more than 90% of 
the data from experiments using microphone sensors. 


A68-3I481*# 

PROTON GVROFREQL ENCY BAND EMISSIONS 
OBSERVED ABOARD 0(;0 2. 

W. E. Blair, T. L. Crystal, 8. P. Ficklin, H. Guthart, and 
T. J. Yung (Stanford Research Inst., Menlo Park, Calif.) 

1 Jun. 1968 5 p refs Journal of Geophysical Research, 

vol. 73, p. 3592-3596. 

(Contract NAS5-3093) 

Discussion of preliminary results of OGO 2 satellite 
measurements of electromagnetic emissions in the vicinity 
of the proton gyro frequency. The emissions were analyzed 
from two sources of data: the sweep-frequency receiver PCM 
data, showing the noise amplitude-frequency spectrum, and 
the Rayspan special-purpose data, showing the frequency-time 
spectrum. The emissions arc characterized by a noise band 
whose sharp lower cutoff frequency is within 10% of the 
local proton gyrofrequency and whose upper cutoff frequency 
varies with magnetic latitude and can be as high as an order 
of magnitude above the proton gyrofrequency. M.F.J. 

A68-31924# 

THE 23 AND 28 MAY 1967 SOLAR COSMIC RAY 
EVENTS. 

A. D. Goedeke and A. J. Masley (McDonnell Douglas Corp., 
Douglas Aircraft Co., Missile and Space Systems Div., Space 
Science Dept., Santa Monica, Calif.) May 1968 21 p 

COSPAR, Plenary Meeting. 1 1th, Tokyo, Japan, May 9-21, 
1968, Paper, 

(Contract NSF C-393) 

Description of ground-buised riomeler data on the May 
23 and 28, 1967, solar cosmic-ray events which were also 
observed in space by panicle detectors on the IMP-F, 
OGO-III, and 1963-38C satellites. The May 23 event is the 
first large event since 1962 originating in a flare considerably 
east of the central meridian. This solar cosmic-ray event 
may be associated with several northeast flares in the McMath 
Plage Region 8818, including one of importance 3B at N27 
E25, beginning at 1836 UT on May 23. An event on May 
28 followed, beginning at 0630 UT and reaching over 3 db. 
This event was associated with a 3B flare at N28 W33 
beginning at 0527 UT on May 28. The rapid rise to 
maximum absorption and exponential decay is typical of 
events originating in flares west of the central meridian. 

M.M. 

A68-34245* 

ON THE DISTRIBUTIONS OF LOW-ENERGY PROTONS 
AND ELECTRONS IN THE EARTH’S MAGNETO- 
SPHERE. 

L. A. Frank (Iowa, U., I>ept. of Physics and Astronomy, 
Iowa City, Iowa) New York, Rcinhold Book Corp,, 1968 
21 p refs In: Earth’s Panicles and Fields, Proceedings of 
the NATO Advanced Study Inst., Freising, West Germany, 
Jul. 3l-Aug. 1 1, 1967. Inst., supported by the North Atlantic 
Treaty Organization, the Advanced Research Projects Agency, 
the Office of Aerospace Research of the U.S. Air Force, 
the Research Office of the U.S. Army, the Defense Atomic 
Support Agency, and the Office of Naval Research of the 
U.S. Navy. 

(Grant NGL- 16-00 1 -002) 

Summary of the status of low-energy charged-particle 
observations* within the ea.nh's magnetosphere during 1965. 
The results provide a framework for discussions of the 
complex spatial distributions and temporal variations of 


O 

< 


O 


VD 

vn 


VI-13 


V68-34540 


low-cnergy proton and electron intensities which have been 
detected and surveyed within the earth's radiation zones and 
ihcir environs. B.B. 

A68-34540* 

A SOLID STATL DETECTOR EXPERIMENT FOR 
ELECTRON MEASl REMENTS ON OGO-F. 

J. H. Trainor and D. J. Williams (NASA, Goddard Space 
Flight Center, Greenbelt, Md.) Jun. 1968 4 p refs IEEE 
Transactions on Nuclear Science, vol. NS- 15, p. 562-565, 
(Scintillation and Semiconductor Counter Symposium, 11th, 
Washington, D.C., Feb. 28-Mar. 1, 1968. 

Description of a solid-state detector system developed 
for a polar orbital flight on an Orbiting Geophysical 
Observatory to perform measurements of the electron flux 
and spectra above 35 KeV. for both precipitating and 
locally mirroring electrons, and also atmospheric backscatter. 
The physical need and the design requirements of such an 
experiment and its electronic realization, including the 
methods of monitoring detector and electronic performance 
in flight, are discussed. V.Z. 

A68-35397* 

THE FLUX OF METEORS AND MICROMETEOROIDS 
IN THE NEIGHBORHOOD OF THE EARTH. 

C. S. Nilsson and R. B. Southworth (Smithsonian Institution, 
Smithsonian Astrophysical Observatory, Cambridge, Mass.) 
Dordrecht, D. Reidel Publishing Co. 1968 8 p In: Physics 
and Dynamics of Meteors, International Astronomical Union, 
Symposium, Tatranska Lomnica, Czechoslovakia, Sep. 4-9, 
1967, Proceedings, p. 280-287. International Astronomical 
Union Symposium no. 33, 

(Contract NAS5-11007; Grant NSR-09-015-033) 

Results of some measurements of the cumulative influx 
of meteors and micrometeoroids during the period from 1965 
to 1967. Analysis of measurements of radio-meteor rates 
made at Havana, III., indicate that the mean cumulative 
influx 1 of meteors/sqm/sec/2 pi ster from September 1965 
to December 1966 is best described by the equation log 1 = 
-14. 1 - 1.05 log m, where m is the lower mass limit in grams. 
Analysis of 7()0 hr of data from a micrometeoroid detection 
system on the OGO 2 satellite reveals no micrometeoroid 
events. Thus, to a probability of 0,86, the average flux of 
particles of mass greater than 10 to the minus 12th power g 
is calculated to be less than 6 x 0.001 particles/sqm/sec/2 
pi ster. R.A.F. 

A68-35480* 

THE OBSERVATION OF 10-50 KEV SOLAR FLARE 
X-RAYS BY THE OGO SATELLITES AND THEIR 
CORRELATION WITH SOLAR RADIO AND ENER- 
GETIC PARTICLE EMISSION. 

R. L. Arnoldy, S. R. Kane, and J. R. Winckler (Minnesota, 
U., School of Physics and Astronomy, Minneapolis, Minn.) 
Dordrecht, D. Reidel Publishing Co. 1968 20 p refs In: 
Structure and Development of Solar Active Regions, 
International Astronomical Union, Symposium, Budapest, 
Hungary, Sep. 4-8, 1967, Proceedings, p. 490-509. Interna- 
tiona! Astronomical Union Symposium no. 35, 

(Contract NAS5-2071) 

Summary of the results of 70 observations of energetic 
solar-flare X-ray bursts by large ionization chambers on the 
OGO satellites in space, together with a discussion of the 
relationship of these events to microwave solar radio bursts 
and to observations of energetic electrons and protons ejected 
into space by the same flares. A strong correlation is shown 
to exist between X-ray bursts and interplanetary solar-flare 
electrons observed by saieliiies. This correlation is weak, 
however, for solar protons. A strong propagation asymmetry 
is inferred for solar-flare electrons along the spiral in- 
terplanetary magnetic field. R.A.F. 

\6H-37I14* 

THERMAL ION STRICTLRE OF THE PLASMA- 
SPHERE. 

H. C. Brinion, R. A. Pickett, and H. A. Taylor, Jr. (NASA, 


Goddard Space Flight Center, Lab. for Atmospheric and 
Biological lienees, Greenbelt, Md.) Jul. 1968 11 p refs 

Planetary and Space Science, vol. 16, p. 89-909. 

Determination of the distribution of thermal positive ions 
of hydrogen and helium in the magnetosphere from the first 
Orbiting Geophysical Observatory (OGO 1) ion mass 
spectrometer measurements. The distribution is strongly 
controlled by the geomagnetic field, its chief feature being a 
region of toroidal form, the plasmasphere, bounded ap- 
proximately by the L = 4.5 shell within which the ion 
concentration decreases slowly with increasing altitude from 
an initial value of 3000 ions/cu cm at 2000 km. At the 
boundary of this region, which is compressed during periods 
of high magnetic activity, a sharp decrease in the ion 
concentration by a factor of ten or more for an altitude 
increase of less than one earth radius is observed, leading 
to a concentration beyond the boundary of less than 100 
ions/cu cm. An apparent diurnal expansion in the plasma 
distribution is centered at 2000 hr. Over most of the altitude 
range within the plasmasphere the concentrations of H( + ) 
and He( -I-) are observed in a constant ratio of 3(X): 1, indicating 
departure from simple diffusive equilibrium. M.G. 

A68-37148* 

SOLAR FLARE INJECTION AND PROPAGATION OF 
LOW ENERGY PROTONS AND ELECTRONS IN THE 
EVENT OF 7-9 JULY, 1966. 

S. W. Kahler (California, U., Dept, of Physics and Space 
Sciences Lab., Berkeley, Calif,), R. P. Lin, and E. C. Roelof 
(Boeing Co., Boeing Scientific Research Labs., Seattle, W^ash.; 
NASA, Goddard Space Flight Center, Greenbelt, Md.) Jul. 
1968 23 p refs Solar Physics, vol. 4. p. 338-360. 

(Contracts NAS5-2989; NAS5-2222; NAS5-9077) 

Simultaneous satellite observations of the solar particle 
event on July 7 to 9, 1966 are utilized to show that large 
spatial gradients are present in the fluxes of 0.5 to 20 MeV 
protons and > 45 keV electrons. The event is divided into 
three parts: the ordinary diffusive component, the halo, and 
the core. The core corotates with the interplanetary field, 
and therefore it and the surrounding halo are interpreted as 
spatial features which are connected by the interplanetary 
magnetic field lines to the vicinity of the flare region, tipper 
limits to the interplanetary transverse diffusion coefficient 
for 4 to 20 MeV protons at 1 AU are derived from the 
width of the halo. These arc at least two orders of magnitude 
less than the parallel diffusion coefficient for the same energy 
particles. It is argued that the observed flux variations cannot 
be explained by an impulsive point .source injection for any 
physically reasonable diffusion model. The geometry of the 
injection mechanism is discussed and it is suggested that 
some temporary storage of the flare particles occurs near 
the sun. (Author) 

A68-37940j^ 

RECENT RESEARCH ON THE MAGNETOSPHERIC 
PLASMAPALSE. 

D. L. Carpenter (Stanford U., Stanford Radioscience Lab., 
Stanford, Calif.) Jul. 1968 7 p refs Conjugate Point 

Symposium, Boulder, Colo., Jun. 13-16, 1967. Radio Science, 
vol. 3, p. 719-725. 

(Grants NSF GA-775; NSF GA-214; AF-AFOSR-783-67) 
An investigation is made into the nature of the plasma- 
pause - a three-dimensional field aligned boundary that divides 
the closed field-line portion of the earth's magnetosphere 
into two physically distinct regions. The boundary is 
asymmetric, usually exhibiting a minimum geocentric range 
near dawn and a maximum near dusk under conditions of 
moderate but steady geomagnetic agitation (k sub p = 2 to 
4). The mean equatorial radius of the plasmapau.se is typically 
about 4 R sub E, but it may vary from about 5.5 R sub E 
during periods of extreme quiet to the range 2 to 3 R sub 
E during great storms. The approximately corotating thermal 
plasma within the boundary exhibits two types of radial 
drift motions. I'he^e may be visaali/cd as: (1) slow breathing 
motions that follow' the radtal variaiiofis in a fixed, asymmetric 
boundary. (2) more rapid, transient ( 1 to 2 hr) motions that 
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occur when the boundary position varies, as is the case during 
a polar substorm. The plasmapause involves an abrupt 
(possibly on a scale of a few kilometers) change in electron 
density, in tube electron content above 1000 km, and possibly 
in plasma bulk velocity and mean thermal energy. Many 
wave propagation phenomena of conjugate interest are 
strongly affected by the presence of the plasmapause. For 
example, satellites moving poleward through the boundary 
observe a cutoff in whistlers propagating from the conju- 
gate hemisphere; a decrease in the intensity of fixed-frequency 
VLF signals propagating upward, and dramatic changes in 
VLF noise such as the lower hybrid resonance (LHR) noise. 
In ground recordings made at Eights (L approximately 4) 
and Byrd (L approximately 7) in the austral winter, four 
distinct magnetospheric regions of propagation are identi- 
fied. (Author) 

A68-38423* 

MODEL OF MAGNETOSPHERIC TEMPER.ATLRE 
DISTRIBtTION. 

H. G. Mayr and H. Volland (NASA, Goddard Space Flight 
Center, Aeronomy Branch, Greenbelt, Md.) I Aug. 1968 
8 p refs Journal of Geophysical Research, vol. 73, 
p. 4851-4858. 

In the magnetosphere, the equation of heat flux parallel 
to the magnetic field must be modified because of the low 
electron concentration and large mean free path. This leads 
to a density-dependent heat conductivity that is decreased 
such that the high temperatures in the magnetosphere 
observed by Serbu and Maier (1966) can be explained. In 
the upper magnetosphere, turbulent heat transfer in accord- 
ance with Bohm’s diffusion coefficient can account for heal 
fluxes on the order of 10 to the -10th power erg/sq cm-sec 
(6.1 X 10 eV/sq cm-sec) across the magnetic field. Such heat 
Ru.xes are consistent with ion-electron temperature differences 
bf T sub i - T sub e = 10,000 K also discovered by Serbu 
and Maier. This direct thermal energy input is negligible 
for the energy balance of the magnetosphere when com- 
pared with the heal fluxes .001 to .01 erg/sq cm-sec generated 
through nonlocal heating by fast ionospheric electrons. 

(Author) 

A68-38428* 

LNDUCTED WHISTLER EVIDENCE FOR A SEC- 
ONDARY PEAK IN THE ELECTRON ENERGY SPEC- 
TRUM NEAR 10 keV. 

R. M. Thorne (Stanford U., Stanford Radioscience Lab., 
Stanford, Calif.) 1 Aug. 1968 10 p refs Journal of 

Geophysical Research, vol. 73, p. 4895-4904. 

(Grants AF-AFOSR-783-67; NsG-174: NsG-05-020-088) 

Resonant particle interactions between unducled, magn- 
eto spherically reflected (MR) whistler-mode radiation and 
the ambient plasma have been investigated. Because the 
frequencies of such waves are small compared to the local 
electron gyrofrequency and the wave normals practically 
perpendicular to the magnetic field, Landau electron 
interactions dominate. Resonant ion energies are well above 
1 MeV and can consequently be ignored. The upper and 
lower frequency cutoffs, as well as the high-frequency region 
bf growth of the multiple bounce MR traces observed near 
L = 2.5, can be accounted for by an ambient electron 
distribution that has a secondary peak in the vicinity of 
10 keV. (Author) 

A68-38439* 

RESPONSE OF IONOSPHERIC AND EXOSPHERIC 
ELECTRON CONTENTS TO A PARTIAL SOLAR 
ECLIPSE. 

R. B. Fritz, J. K. Hargreaves (ESSA, Research Labs., Boulder, 
Colo.), and E. R. Schiffmacher 1 Aug. 1968 5 p refs 

Journal of Geophvsical Research, vol. 73, p. 4994-4998. 
(NASA Order S-:0614-G; NASA Order R-lOl) 

Discussion of observations made using radio beacon 
transmitters aboard the OGO 1 satellite at the lime of the 
partial solar eclipse of May 9. 1967, for which the maximum 
obscuration near the peak of the ionospheric F2 region was 


41%. Results obtained indicate a relative movement of 
ionization from topside to bottomside during the eclipse, 
which is consistent with scatter-radar data of Evans (1965) 
and the topside-sounder results of King et al (1967). The 
noted change of exospheric content during and shortly after 
the eclipse is also discussed. R.B.S. 

A68-41420* 

DIFFERENTIAL ENERGY SPECTRA AND INTENSITY 
VARIATION OF 1-20 MEV/NLCLEON PROTONS AND 
HELIUM NUCLEI IN INTERPLANETARY SPACE 
{ 1964-66). 

C. Y. Fan, G. Gloeckler (Maryland, U., Dept, of Physics, 
College Park, Md.), B. McKibben, K. R. Pyle, and J. A. 
Simpson (Chicago, U., Enrico Fermi Inst, for Nuclear Studies 
and Dept, of Physics, Chicago 111.) 15 May 1968 5 p refs 
/International Union of Pure and Applied Physics, Interna- 
tional Conference on Cosmic Ray.s, lOth, Calgary, Canada, 
Jun. 19-30, 1967. Canadian Journal of Physics, vol. 46, 
Pt-3, p. S498-S502. 

(Contracts NAS2-1758: AF 49(638)-1642; Grants 
NGL- 14-00 1-006; NsG-179-61) 

Measurements made in interplanetary space with a 
Delta E range telescope on the OGO I and OGO 3 satellites 
and on the Pioneer 7 space probe showed that protons and 
helium nuclei in the energy range I to 20 MeV/nucleon are 
present during quiet times in late 1964; in May, October 
and November 1965; and in August 1966. The intensities 
for both proton and helium nuclei are found to decrease 
w ith increasing energies. The spectra join those, of the 
particles above 20 MeV/nucleon, which are known to be of 
galactic origin. For both protons and helium nuclei, the fluxes 
were higher in the period of minimum solar modulation in 
1965 than in 1964. While in 1966 the helium flux decreased 
to its 1964 level, the proton flux showed a further increa.se 
over this period. It is believed that most of the particles 
observed during the period of miniimum solar modulation 
were of galactic origin. As solar activity increases again, it 
seems that to the galactic low-energy fluxes, particularly for 
protons, there is added a steady contribution of solar 
origin. (Author) 

A68-4I42I^ 

MEASUREMENT AND INTERPRETATION OF THE 
ISOTOPIC COMPOSITION OF HYDROGEN AND 
HELIUM COSMIC-RAY NUCLEI BELOW 75 MeV/ 
NUCLEON 

D. E. Hagge (NASA, Manned Spacecraft Center, Houston, 
Tex ), F. B. McDonald (NASA, Goddard Space Flight Center, 
Cireenbelt, Md.), and J. P. Meyer 15 May 1968 6 p refs 
/International Union of Pure and Applied Physics, Interna- 
tional Conference on Cosmic Rays, l()lh, Calgary, Canada, 
Jun. 19-30, 1967./ Canadian Journal of Physics, vol. 46, 
Pt-3, p. S503-S508. 

Measurement of hydrogen and helium isotopic abundance 
ratios and examination of the results of a propagation 
calculation studying the bearing of different source and 
propagation models on the two ratios. The creation of 
deuterons and He-3 through fragmentation of cosmic-ray 
and interstellar He-4 nuclei, and proton-proton reactions are 
investigated in order to understand the energy dependence 
of the hydrogen and helium ratios. A Monte Carlo technique 
is used to propagate the cosmic-ray protons and He-4 nuclei 
from the source to earth. Ionization loss, energy dependence 
of the cross sections, and reaction kinematics are taken into 
account, but elastic scattering, acceleration in space, and 
solar modulation are not. It is concluded that the present 
results completely rule out a total-energy, and favor a 
kinetic-energy source power spectrum. R.E.L. 

A68-41427* 

SEARCH FOR LOW-ENERGY INTERPLANETARY 
POSH Rf)NS 

T. L. Cline (NASA. Goddard Space Flight Center, Greenbelt. 
Md.) and E. W. Hones, Jr. (California, U., Los Alamos 
Scientific Lab., Los Alamos. N. Mex.) 15 May 1968 3 p 
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refs /International Union of Pure and Applied Physics, 
International Conference on Cosmic Rays, 10th, Calgary, 
Canada, Jun. 19-30, 1967./ Canadian Journal of Physics, 
vol. 46, Pt-3, p. S527-S529. 

Preliminary results of an experiment designed to detect 
and measure the intensity of interplanetary positrons of energy 
0 to 3 MeV with the satellites OGO 1 and OGO 3 are 
outlined. Evidence for a statistically significant counting rate 
of detected positrons is presented, and the possibility that 
these particles represent a true primary component rather 
than a background effect, such as cosmic-ray induced 
secondaries in the detector, is considered. It is shown that 
the apparent intensity of low-energy positrons, assuming 
that value derived from their counting rate, would be 
consistent with an equilibrium charge ratio. This result would 
not be predicted with mechanisms involving the ionization 
of matter or the acceleration of electrons, but would be 
consistent with a strongly energy-dependent galactic trapping 
parameter allowing meson-decay electrons to slow down in 
great abundance or with the existence of an independent 
source. (Author) 

A6S-4I431* 

THE COMPOSITION OF LOW-ENERGY COSMIC RAYS 
IN 1965. 

V. K. Balasubrahmanyan, D. E. Hagge (NASA, Manned 
Spacecraft Center, Houston, Tex.), and F. B. McDonald 
(NASA, Goddard Space Flight Center, Greenbelt, Md.) 
15 May 1968 5 p /International Union of Pure and Applied 
Physics, International Conference on Cosmic Rays, 10th, 
Calgary, Canada, Jun. 19-30, 1967./ Canadian Journal of 
Physics, vol. 46, Pt-3, p. S539-S543. 

Primary cosmic-ray energy spectra and charge composi- 
tion were measured during the 1965 period of solar modula- 
tion minimum. A dE/dx vs E type of scintillator- 
photomultiplier detector on board the eccentric-orbiting 
NASA spacecraft OGO I was used. The charge composition 
was measured through neon over an energy range of 25 to 
200 MeV/nucleon, depending upon the specific component. 
The spectra for all groups are nearly flat during this time, 
with the oxygen flux at about 0.005 nucleus/(sq m-ster-sec- 
MeV/nucleon), The relative abundances found are Li, 0.27; 
Be, O.Il; B, 0.37; C,1.20; N, 0.30; O, 1.00; F, < 0.01; and 
Ne, 0.12. An L/M ratio of 0.30 + or - 0.06 is found. 

(Author) 

A68-4I434^ 

THE LOW-ENERGY COSMIC-RAY NUCLEI AND THEIR 
PROPAGATION IN INTERSTELLAR SPACE. 

G. M. Comstock (Chicago, U., Enrico Fermi Inst, for Nuclear 
Physics and Dept, of Physics, Chicago, 111.) 15 May 1968 
4 p refs /International Union of Pure and Applied Physics, 
International Conference on Cosmic Rays, 10th, Calgary, 
Canada, Jun. 19-30, 1967./ Canadian Journal of Physics, 
vol. 46, Pt-3, p. S553-S556. 

(Contract AF 49(638)-l642; Grants ; NGL-14-001-006; 
NsG-179-6l) 

The differential energy spectra of the cosmic-ray nuclei 
helium, carbon, nitrogen, and oxygen above 30 MeV/nucleon, 
boron, neon, magnesium, and silicon above 50 MeV/nucleon, 
and the iron group above 100 MeV/nucleon, measured in 
October to December 1964 and May to June 1965 by the 
University of Chicago charged-particle telescope on board 
the OGO 1 satellite (Comstock et al., 1966), have been 
corrected to take account of the effective depletion depth of 
the gold-silicon solid-state detectors used for rate-of-energy- 
loss measurement. Additional data from October to December 
1965 are included. The magnitudes and relative shapes of 
the spectra deduced by extrapolation to nearly interstellar 
space place important constraints on the allowed modes of 
interstellar propagation for these nuclei. Two-component 
models are shown to account for most of the observed 
properties of the interstellar cosmic-ray nuclei. (Author) 

\68-41562* 

DIRECT MEASUREMENTS OF GEOMAGNETIC 


CLTOFFS FOR COSMIC-RAY PARTICLES IN THE 
LATITUDE RANGE 45 DEG TO 70 DEG USING BAL- 
LOONS AND SATELLITES 

R. G. Bingham (Boeing Co.. Seattle. Wash.), J. F. Ormes, 
D. M. Sawyer, and W. R. Webber (Minnesota, U., School 
of Physics and Astronomy, Minneapolis, Minn.) 15 May 
1968 4 p refs /International Union of Pure and Applied 
Physics, International Conference on Cosmic Rays, 10th, 
Calcary, Canada, Jun. 19-30, 1967./ Canadian Journal of 
Phy'sics, vol. 46, Pt-4. p. SIG78-S1081. 

Analysis of the results of direct measurement by balloon 
(Weber and Ormes, 1965) and satellite (Bingham et al., 1966) 
of the quiet-time cutoff rigidities for cosmic-ray particles. 
The measured cutoffs are seen to be consistently below those 
expected on the basis of detailed orbit calculations based 
on the surface field of the earth (Shea and Smart, 1967). 
These differences amount to an approximate 1 % reduction 
at a geomagnetic latitude of 45 deg, increasing to about 
25% at 60 deg. At 70 deg, the cutoff is apparently less than 
12% of the expected internal field value at 190 MV al 2100 
hours local time. It is concluded from the data that, at 
latitudes less than 60 deg, a limit can be set to the amount 
of reduction produced by a ring current within the magneto- 
sphere. The most reasonable value for the magnetic moment 
of this ring current is 0.08 M sub e. Large diurnal changes 
in the cutoffs characterize the situation al latitudes greater 
than 60 deg. P.G.M. 

A68-41673* 

THERMAL IONS IN THE EXOSPHERE: EVIDENCE 

OF SOLAR AND GEOMAGNETIC CONTROL. 

H. C. Brinton, M. W'. Pharo, III, N. K. Rahman (N.ASA, 
Goddard Space Flight Center, Lab. for Atmospheric and 
Biological Sciences, Greenbelt, Md.), and H. A. Taylor 1 Sep. 
1968 13 p refs Journal of Geophysical Research, vol. 73, 

p. 5521-5533. 

Results of measurements of the latitudinal variation in 
the exosphere ion composition. Direct measurements of a 
pronounced latitudinal variation in the exospheric ion 
composition were obtained from the RF ion spectrometer 
experiment on OGO 2. Measurements of thermal positive 
ions obtained in a nearly polar dawn-dusk orbit during 
mid-October 1965 show ihal in the altitude range from 415 
to 1525 km the major ions are O(-t-) and H(+) and the 
minor constituents are N( r) and H(^^). Evidence of 
pronounced solar and geomagnetic control of the ion 
distributions is further examined by translating the data along 
magnetic field lines to both (1) a constant 100-km reference 
level and (2) the dipole equator, applying chemical and 
diffusive equilibrium theory. At 100 0(-f) dominates in 
both the northern and southern polar ionospheres, yielding 
at lower latitudes where H(-i-) dominates. The resultant mean 
ion mass distribution, about 14 to 16 amu al the poles, and 
about 4 amu at the equator, is consistent with theory and 
other measurements. The high-latitude ionosphere is marked 
by two dominant features: (I) a persistent major trough in 
n(H( + )) and n(He(^)) where n(H(-^)) drops to about 100 
ions/cu cm near 60 deg dipole and (2) a variable poleward 
peak in which the total ion concentration approaches 10,000 
ions/cu cm near 80 deg dipole. Z.W. 

.\68-4l684* 

LIFETIMES FOR LOW-ENERGY PROTONS IN THE 
OUTER RADIATION ZONE, 

L. A. Frank (Iowa, U., Dept, of Physics and Astronomy, 
Iowa City, Iowa) and R, L. Swisher 1 Sep. 1968 8 p refs 
Journal of Geophysical Research, vol. 73, p. 5665-5672. 
(Contracts NAS5-2054: Non r- 1509(06); Grants 
NGL-16-001-002; NsG-233-62) 

The directional, differential intensities of protons over 
the energy range approximately 200 eV to 50 keV injected 
into the outer radiation zone - i.e,, the extraterrestrial ring 
current - coincident with the initial phase of the geomagnetic 
storm during early July 1966 were monitored with a sensitive 
array of electrostatic analyzers borne on the earth satellite 
OGO 3. Proton intensities are greatly enhanced throughout 
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the outer radiation zone for L values > or = to 3 during 
the main phase of this moderate magnetic storm, and the 
injection mechani>m ceases to be effective after the storm 
main phase for L values < or ^ to 5.5. Proton (30 < or = 
to E or = to 50 keV) intensities are shown to exponentially 
decay with lifetimes ranging from 15 to 105 hr in substantial 
agreement with calculated lifetimes invoking measured 
charge-exchange cross sections for protons incident upon 
atomic hydrogen and a model of the atomic hydrogen 
concentration in the earth's exosphere. The atomic hydrogen 
concentration model for the terrestrial exosphere providing 
the best fit to the observed proton lifetimes over geocentric 
radial distances 2.5 to 4.8 R sub E (corresponding to observed 
concentrations approximately 200 to 30 hydrogen atoms/cu 
cm allows only atoms in ballistic orbits in the exosphere as 
opposed to a model geocorona that includes an additional 
atomic hydrogen population in captive elliptical orbits. 

(Author) 

A68 41693* 

OGO-3 SEARCH COIL MAGNETOMETER DATA 
CORRELATED WITH THE REPORTED CROSSING OF 
THE MAGNETOPAl SE AT 6.6 R SI B E BY ATS 1. 

R. E. Holzer (California, U., Inst, of Geophysics and 
Planetary Physics. Los Angles. Calif.), J. V. Olson, C. T. 
Russell, and E. J. Smith (Califorina Inst, of Tech., Jet 
Propulsion Lab., Pasadena, Calif.) 1 Sep. 1968 7 p refs 
Journal of Geophysical Research, vol. 73, p. 5769-5775. 

OGO 3 passed from the outer magnetosphere through 
the magnetoshealh and into the interplanetary medium 
between 2200 UT. Jan. 13, and 0300 UT, Jan. 14, 1967. 
This interval includes the time during which the ATS i satellite 
reportedly encountered the magnetopause and magnetosheath 
at 6.6 R sub E. Nearly two hours before the ATS 1 event, 
the OGO 3 search coil magnetometer recorded a normal 
magnetopause crossing. About half an hour later a sudden 
increase in the steady magnetic field to an unusually large 
amplitude for a magnetoshealh field was observed. Then, 
within a minute of the first reported ATS 1 magnetopause 
crossing, an increase in the amplitude of the magnetic noise 
was noted. Finally about 45 min after the first ATS I crossing, 
the bow' shock was crossed at a position extremely close to 
the earth. An analysis of the OGO 3 search coil data fully 
supports the interpretation of the unusual ATS 1 records as 
displacements of the magnetopause inside of the ATS 1 
orbit. (Author) 

A68-4I697* 

EXPERIMENTAL OBSERV ATION OF A LARGE ADDI- 
TION TO THE ELECTRON INNER RADIATION BELT 
AFTER A SOLAR FLARE EVENT 

K. A. Pfitzer and J. R. Winckler (Minnesota, U., School of 
Physics and Astronomy, Minneapolis, Minn.) 1 Sep. 1968 
6 p refs Journal of Geophysical Research, vol. 73, 
p. 5792-5797. 

(Contract NAS5-207I) 

Detailed review of data obtained from the simultaneous 
detection of solar and galactic cosmic-ray fluxes by satellites 
in various regions of interplanetary space. These satellites 
include Venus 2 and 3, Pioneer 6, IMP 3, OGO I, inside 
the earth's orbit, and Mariner 4 and Zond 3, beyond the 
earth's orbit. The projections of the trajectories of the satellites 
are illustrated. Data on the approximately > 1-MeV proton 
detection obtained during the flights of these objects are 
illustrated, including data from the flares of July 29 and 
Aug. 17, 1965. It is seen that when the distance between 
space objects is short (not more than 10 to 20 million km), 
the proton flares were detected on various objects almost 
simultaneously. Data on the variations in protons of various 
energies obtained during the Zond 3 and Venus 2 flights 
are illustrated and compared. The detection of galactic 
cosmic particles b> Zond 3. Venus 2 and 3. and Pioneer 6 
is discussed. R.E.L. 

A68-42083*i^ 

magnetic c hart of the BRAZILIAN ANOMALY: 


A VERIFICATION 

J. C. Cain, S. J. Hendricks (NASA. Cioddard Space Flight 
Center, Greenbelt, Md.), and R. A. Langel 1968 4 p refs 
/Geomagnetizm i Aeronomiia, vol. 8, no. I, 1968, 
p. 107-111./ Geomagnetism and .Aeronomy, vol. 8, no. 1, 
p. 84-87. Translation. 

Comparison between the minimum geomagnetic field in 
southern Brazil, as mapped by Konovalov and Nalivaiko 
( 1967) from Cosmos 26 and Cosmos 49 data, and a field 
model calculated by Frutkin (1965) on the basis of data 
obtained by OGO 2. The results prove that the Brazilian 
minimum is uniform without any noticeable internal 
structure. V.P. 

A68-42739* 

OGO-E PLASMA SPECTROMETER. 

R. A. Graham and F. E. Vescelus (California Inst, of Tech., 
Jet Propulsion Lab., Pasadena, Calif.) Pittsburgh, Pa., 
Instrument Society of America, 1967 43 p In: Instrument 
Society of America, National Aerospace Instrumentation 
Symposium, 13th, San Diego, Calif., Jun. 13-16, 1967, 
Proceedings, p. 111-153. 

Description of the design, development, and implementa- 
tion of the OGO 5 plasma spectrometers E-17-1 and E-17-2. 
The instruments are designed to measure both the total 
quantity of flux below 12,000 V in energy and to indicate, 
in a short span of time, the energy (spectral density) of this 
plasma. These units are to be flight instruments on the 
Orbiting Geophysical Observatory, model 5. R.M. 

A68-43443* 

FIELD-ALIGNED ELECTRON Bl RSTS AT HIGH 
LATITl DES OBSERVED BY 0(;0-4 
D. S. Evans (NASA, Goddard Space Flight Center, Greenbelt, 
Md.) and R. A. Hoffman I Oct. 1968 14 p refs Journal 
of Geophysical Research, vol. 73, p. 6201-6214. 

In a series of passes in the northern high-latitude 
region, short bursts of radiation were observed in the energy 
range from 0.7 to 24 keV by detectors aboard the polar 
orbiting satellite OGO 4. .Among these bursts were a number 
in which the pitch-angle distributions at 2.3 keV displayed 
a maximum at small angles to the magnetic field lines. From 
the distributions and energy spectra, it is argued that a possible 
source mechanism for the.se particles is electric fields parallel 
to the magnetic field lines at distances of several earth radii. 
The source particles would then be the ambient thermal 
plasma, with two markedly different temperature components, 
one at a few electron volts, from which the field-aligned 
radiation originates, and the other greater than an order of 
magnitude hotter, which produces the isotropic portion of 
the pitch-angle distribution. (Author) 

A68-43450* 

OBSERVATIONS OF POGO ION CHAMBER EXPERI- 
MENT IN THE OLTER RADIATION ZONE. 

H. R. Anderson, P, D. Hudson (William Marsh Rice U., 
Dept, of Space Sciences, Houston, Tex.), and J. E. McCoy 
(William Marsh Rice U., Dept, of Space Sciences., NASA, 
Manned Spacecraft Center, Houston, Tex.) I Oct. 1968 
13 p refs Journal of Geophysical Research, vol. 73, 
p. 6285-6297. 

(Contracts NAS7-100; NAS5-9317) 

The ion chamber on OGO 2,4. (POGO) measures the 
total ionization produced by radiation able to penetrate 0,2 
g/sq cm of iron (Ep E sub p > 10 MeV, E sub e > I 
MeV). The boundary of the outer radiation zone is observed 
at invariant latitude of 67 deg - 70 deg at 423 to 1525 km 
altitude, and on at least 34*^ of passes a narrow spike of 
intensity is observed a few degrees below the boundary. The 
spikes are distributed uniformly in local time, but correlate 
strongly with Kp. Spikes above the boundary occur pref- 
erniially on the dawn side. When perigee fell in the outer 
zone, the point conjugate to the observation point was below 
l(X)-kni altitude at longitudes 3 ('() deg - 50 deg E. During 
the period of Mar. 22 through Apr. 1. 1966, the ionization 
was very high at such points. We interpret this as being 
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due to intense injection of I- 10 MeV electrons at Lambda 
A - 57 deg - 62 deg, and we deduce that this is different 
from the lower injection that repopulates the outer zone in 
about half a longitudinal drift period. (Author) 

A69-IH25* 

OGO-2 MAGNETIC FIELD OBSERVATIONS DIKING 
THE MAGNETIC STORM OF MARCH I.V15, 1966. 

J. C. Cain (NASA, Goddard Space Flight Center, Greenbelt, 
Md.) and R. A. Langel 1968 13 p refs (International 

Assn, of Geomagnetism and Aeronomy, Symposium on 
Special Events, Saint-Gall, Switzerland, Oct. 2, 1967./ 
Annales de Geophysique, vol. 24, p. 857-869. 

Analysis of magnetic field data from the OGO 2 spacecraft 
and from surface magnetic observatories for the period from 
Mar. 13 to 15, 1966. During this interval there occurred a 
magnetic storm with a Dst decrease of 122 gamma. The 
results indicate a nonsymmetric inflation of the magneto- 
sphere, with the field decrease in the dusk sector being a 
factor of about three more than that in the dawn sector. 
The evidence indicates that the sources of both Dst and Ds 
in low latitudes are external to the satellite altitudes (410 to 
1510 km). Polar ionospheric currents were detected more 
than 1.5 hr before the main phase of the storm. These currents 
conform to the classical 2-ceIled model, which includes a 
concentrated eastward current in the evening local time sector, 
and a concentrated westward current in the morning local 
time sector, F.R.L. 


A69.11226* 

PROPAGATION OF THE SI DDEN COMMENCEMENT 
OF JULY 8, 1966, TO THE .MAGNETOTAIL. 

J. P. Heppner (NASA, Goddard Space Flight Center, 
Greenbelt Md.), B. G. Ledley, T. L. Skillman, and M. Sugiura 
.1 Nov. 1968 1 1 p refs Journal of Geophysical Research, 

|/ol. 73, p. 6699-6709. 

A sudden magnetic field increase associated with the 
July 8, 1966, sudden commencement (SC) was observed by 
the OGO 3 satellite in the magnetotail. By use of the IMP 3 
and Explorer 33 observations made by Ness and Taylor (1968) 
of the interplanetary shock that caused the SC, it is shown 
that the magnetospheric propagation of the field increase 
toward the tail is faster than the propagation of the 
interplanetary shock just outside the bow shock. Conclu- 
sions drawn include (1) that the observed magnetic field 
increase in the tail is unlikely to be due to an increased 
lateral pressure of the postshock solar wind gas from the 
side of the tail, and (2) that the transfer of additional polar 
magnetic flux to the tail due to the increase in the solar 
wind pressure on the front side of the magnetosphere can 
account for the observed tail field increase. (Author) 


A69-12740^ 

OBSERVATIONS OF THE SCREENING OF SOLAR 
COSMIC RAYS BY THE OUTER MAGNETOSPHERE. 
D. J. Hofmann (Wyoming, U., Dept, of Physics, Laramie, 
Wyo.), S. R. Kane, and J. R. Winckler (Minnesota, U., 
School of Physics and Astronomy, Minneapolis, Minn.) Nov. 
1968 24 p refs Planetary and Space Science, vol. 16, 

p. 1381-1404. 

(Contract NAS5-2071) 

Investigation of spatial variations in particle intensity 
near and inside the magnetosphere during the solar cosmic-ray 
events of September 1966, using simultaneous observations 
by identical ionization chambers aboard the satellites 
OGO 1 and OGO 3. Cross-correlation of the absolute 
proton flux computed from the chamber rate during three 
solar-particle events shows good agreement with the 
measurements by the IMP-6 Solar Proton Monitor during 
the same events. The peak dosage measured during the 
September 1966 solar cosmic-ray events varied from 4 x 0.0001 
r/hr to 60 r/hr. The high sensitivity and absolute inlercompar- 
ctbility of the instruments allow small intensity differences 

be detected, and it is established that the observed 
dilfe fences can be explained by a magnetospheric screening 
effect when an anisotropic beam of particles is present in 


space. Evidence shows that the screening is at times complete 
for a duration of as much as 110 min in the tail of the 
magnetosphere so that, during this period, the solar cosmic 
rays have virtually no access to that region of the magnetosp- 
here. M.M. 

A69-14027* 

LOW-ENERGY ELECTRONS ON THE DAY SIDE OF 
THE M AGNETOSPHERE. 

V. M. Vasyliunas (Massachusetts Inst, of Tech., Dept, of 
Physics and Center for Space Research, Cambridge, Mass.) 
1 Dec. 1968 5 p refs Journal of Geophysical Research, 
vol, 73, p. 7519-7523. 

(Contract NAS5-2053; Grants NGR-22-009-015; NsG-386; ) 
Preliminary report on the observations made with the 
MIT electron detector on the OGO 3 satellite within the 
magnetosphere from August 1966 to February 1967. The 
observations apply to the satellite surveyed local times from 
approximately 18 hr through noon to approximately 4 hr. 
The results confirm a previous suggestion that a region of 
low-energy electrons completely envelops the Van Allen 
belt. M.G. 

A69- 14029* 

ION CUTOFF WHISTLERS. 

J. L. R. Muzzio (Stanford U., Radioscience Lab., Stanford, 
Calif.) 1 Dec. 1968 4 p refs Journal of Geophysical 

Research, vol, 73, p. 7526-7529. 

(Contract NAS5-3093; NASA Order SC-05-020-008; Grant 
NsG-174) 

Discussion of a new phenomenon (ion cuieff whistlers) 
observed during a VLF experiment aboard the satellites 
OGO 2 and OGO 4, This phenomenon manifests itself by 
the turning up of a whistler trace at a frequency below I 
kHz. A possible application of ion cutoff whistlers to the 
determination of the relative proton concentration in the 
ionosphere is discussed. M.G. 

A69- 14681* 

DETECTION OF ELECTRIC-FIELD TURBULENCE IN 
THE EARTH'S BOW SHOCK. 

G. M. Crook, R. W'. Fredricks, I. M. Green (TRW Systems 
Group, Space Sciences Lab., Redondo Beach, Calif.), C. F. 
Kennel (TRW Systems Group, Space Sciences Lab., Redondo 
Beach, Calif., California, U., Dept, of Phvsics, Los Aneeles, 
Calif.), and F. L. Scard 23 Dec. 1968 4 p refs Physical 
Review Letters, vol. 21, p. 1761-1764. 

(Contract NAS5-9278) 

Account of the observation of low-frequency fluctuating 
electric fields generated in the earth’s bow shock. It is found 
that the wave amplitude is not a smooth function of space 
through the shock, but rather that it is strongly correlated 
with magnetic-field structures within the shock. (Author) 

A69- 16257* 

OBSERVATIONS OF LOWER HYBRID RESONANCE 
PHENOMENA ON THE OGO 2 SPACECRAFT. 

W. C. Johnson (Dartmouth Coll., Thayer School of 

Engineering, Radiophysics Lab., Hanover, N. H.), T. 
Laaspere, and M. G. Morgan I Jan. 1969 12 p refs 

Journal of Geophysical Research, vol. 74, p. 141-152. 
(Contract NAS5-3092) 

Observation of audio frequency noise bands of continuous 
and triggered type that are evidently associated with the 
lower hybrid resonance frequency of the ionospheric medium, 
with Dartmouth’s whistler receiver using a 9-ft electric dipole 
antenna on the OGO 2 spacecraft at heights up to 1500 km. 
Although the electric dipole on OGO 2 is much shorter 
than the antennas of Alouctle, the results are similar to the 
Aloueiie observations. A new observation made is that the 
upper cutoff frequency of the lower hybrid resonance noise 
bands triggered by fractional-hop whistlers occasionally 
displays an envelope that has the shape of an Eckersley 
whistler. W'hcreas the results of the experiment are consistent 
with the interpretation that the lower cutoff frequency of 
noise bands triggered by whistlers is the lower hybrid 
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rcsonunce frequency of the ionosphere in the vicinity of the 
satellite, there is at present no satisfactory explanation of 
the upper cutoff, P.v.T. 


A69* 18834* 

OGO 3 OBSERVATIONS OF ELF NOISE IN THE 
MAGNETOSPHERE, I. 

R. E. Holzer (California, U., Inst, of Geophysics and 
Planetary Physics, Los Angeles, Calif.), C. T, Russell, and 
E. J. Smith (California Inst, of Tech., Jet Propulsion Lab., 
Pasadena, Calif.) 1 Feb. 1969 23 p refs Journal of 

Geophysical Research, vol. 74, p. 755-777. 

(Contract JPL-950403) 

The magnetic noise in the magnetosphere in the frequency 
range from 10 to 800 Hz has been extensively measured by 
the spectrum analyzers of the search coil magnetometer on 
OGO 3. The paper is a statistical study of the spatial extent 
and frequency of occurrence of noise at the higher end of 
this passband; at these frequencies noise above the detector 
thresholds is most common within the magnetosphere. Steady 
noise and noise bursts are found to constitute two distinct 
populations. Both the local-time and magnetic latitude 
distribution of both classes of signals are investigated. When 
the magnetic latitude distributions are extrapolated downward 
to lOOO-km altitudes, the results are consistent with previous 
satellite observations at these low altitudes. However, the 
equatorial distributions cannot be inferred by simply 
projecting the magnetic noise measured at low altitudes on 
to the equator along flux tubes. The in situ measurements 
cannot determine the exact location of the source of all the 
noise observed. However, it is found that steady noise is 
definitely generated near 45 deg magnetic latitude on the 
dayside of the magnetosphere for L values from 6 to 10, 
and that bursts are generated near the equator above L = 
k from 0400 to 1800 local time. (Author) 

A69-I9I98 

PRIMARY ELECTRON DETECTOR EXPERIMENT FOR 
OGO-E. 

J. R. Gilland (Ball Brothers Research Corp., Boulder, Colo., 
04(Leiden, State U., Leiden, Netherlands), D. B. Hicks, L. 

K. . Rogowski, and B. N. Swanenburg New York, Feb. 

1969 7 p (Inst, of Electrical and Electronics Engineers, 

Nuclear Science Symposium, 15th, Montreal, Canada, 
Oct. 23-25, 1968.) IEEE Transactions on Nuclear Science, 
vol. NS- 16, p. 352-358. Research supported by the Nether- 
lands State U. 

(IEEE Paper 3C-4) 

Description of a primary electron detector to measure 
the electron component in the primary cosmic radiation. The 
measurements are intended to reveal the absolute flux and 
energy spectrum of electrons in the energy range from 0.5 
to 10 GeV. The experiment will also measure gamma rays 
above 500 MeV and protons between 20 and 100 GeV. The 
components of the detector system include five individual 
radiation counters grouped into subsystems comprising a 
lead /glass total-absorption spectrometer crystal, a cesium 
iodide/glass scintillator phoswich, and a cesium iodide/plastic 
phoswich. The experiment was launched on an Orbiting 
Geophysical Observatory (OGO 5) in early 1969. The final 
configuration has an envelope volume of about 950 cu in, 
weighs 16 lb. and operates on l.l W of power. B.H. 


A69- 19358* 

RECENT OBSERVATIONS OF LOW-ENERGY 
CHARGED PARTICLES IN THE EARTH’S 
MAGNETOSPHERE 

L. A. Frank (Iowa, U., Dept, of Physics and Astronomy, 
Iowa City, Iowa) Dordrecht, D. Rcidel Publishing Co. 
1968 19 p refs In: Physics of the Magnetosphere, 

Proceedings of the Conference" Boston Coll., Chestnut Hill, 
Mass., Jun. 19-28. 1967. p. 271-289. Conference sponsored 
I'V the U.S. Air Force and Bo>lon C’oll. (Astrophysics and 
■Space Science Library, volume 10), 1968. 

(Contracts NAS5-2054: Nonr- 1509/06/; Grants 
NGL- 16-00 1-002; NsG-233-62) 


Summary of several recent observations of low-energy 
proton and electron intensities within the energy range of 
100 eV to 50 keV in the earth's radiation zones with a sensitive 
array of electrostatic analyzers on the earth-satellite OGO 3 
during 1966. Measurements of charged particles of the 
extraterrestrial ring current during a moderate geomagnetic 
storm, of the low-energy proton and electron distribution in 
the vicinity of the midnight trapping boundary near the 
magnetic equatorial plane, and of upper limits for proton 
and ion energy flu.xes deep within the inner radiation zone 
are presented together with several introductory comments 
concerning the morphology of the omnidirectional intensities 
of energetic electrons at the magnetic equator in the outer 
radiation zone. (Author) 


A69- 19373* 

LOW ENERGY ELECTRONS IN THE 

M.AGNETOSPHERE AS OBSERVED BY OGO-1 AND 
OGO-3, 

V. M. Vasyliunas (Massachusetts Inst, of Tech., Physics Dept, 
and Lab. for Nuclear Science, Cambridge, Ma.ss.) Dordrecht, 
D. Reidel Publishing Co. 1968 19 p refs In: Physics of 

the Magnetosphere, Proceedings of the Conference, Boston 
Coll., Chestnut Hill, Mass"!, Jun. 19-28, 1967. p. 622- 
Conference sponsored by the U.S. Air Force and Boston 
Coll. (Astrophysics and Space Science Library, volume 10), 
1968. 

(Contracts NAS5-2053; AT (30-1)-2098; Grant NsG-386) 
Discussion of the general configuration of the plasma 
sheet, its termination on the earthward side, and its relation 
to magnetic-bay activity. During quiet times the inner 
boundary of the plasma sheet, located at an equatorial 
distance of approximately 1 1 R sub E. is characterized by a 
steep electron pressure gradient, with a length scale of 
approximately 0.4^ R sub E, as well as by a s^eep temperature 
gradient, but has only a weak density gradient. During bay 
activity, the boundary now located at approximately 6 R 
sub E is still characterized by the same electron pressure 
gradient, with only a slightly longer length scale of 
approximately 0.6 R sub E. G.R. 


A69-20067* 

ENERGY SPECTRA AND ABl NDANCES OF THE 
COSMIC-RAY MCLEI HELIUM TO IRON ERO\l THE 
OGO-I SATELLITE EXPERIMENT. 

G. M. Comstock, C. Y. Fan, and J. A. Simpson (Chicago, 
U., Enrico Fermi Inst, for Nuclear Studies, Chicago, III.) 
Feb. 1969 9 p refs Astrophysical Journal, vol. 155, Pt-1, 
p. 609-617. 

(Contracts NAS5-2133; AF 49(638)- 1642; Grant 
NsG-I79-61) 

The differential energy spectra of He, B, C, N, Ne, Mg, 
Si, and the Fe group obtained above 20 MeV nucleon- 1 
from an experiment on the OGO 1 satellite have been 
reevaluated by using new detector calibrations and an 
additional block of data. The results reported now cover 
the time interval from October 1964 to November 1965, 
which spans the period of minimum solar modulation in 
the 1 l-year solar-aciivity cycle. The shapes of the energy 
spectra are modified at low energy as a result of the new 
analysis. However, since the shapes of the spectra relative 
to one another remain essentially the same, the conclusions 
reached earlier remain unchanged. The relative abundances 
of the nuclei were reevaluated. The abundances for several 
nuclei have now been determined for the two energy intervals 
50-100 and 100-200 MeV/nucleon. In addition to the 
abundances previously reported for He to Fe, the 
abundances for Na, Al, and the nuclear-charge groups (P-K) 
and (Ca-Cr) have been obtained at low energy for the first 
lime. The implications of these abundances for the origin 
of the low-energy radiation are discussed briefly. The new 
methods for analysis arc described, and the linearity of 
.solid-stale-delector response over the nuclear-charge range 
Z = 1 to Z ^ 26 is established. (Author) 
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V69-20068* 

PROPAGATION AM) SOI RCE CHARACTERISTICS 
DERIVED FROM THE LOW-ENERGY, MLLTIPLV 
CHARGED, COSMIC-RAY Nl CLEL 

G. M. Comstock (Chicago, U., Enrico Fermi Inst, for Nuclear 
Studies and Dept, of Physics, Chicago, III.) Feb. 1969 25 p 
refs Asirophysical Journal, voL 155, Pt- I. p. 619-643. 
(Contracts NAS5-2133: AF 49(638)- 1642; Grant 
NsG-179-61) 

Models for the origin and propagation of the cosmic-ray 
nuclei which assume a uniform particle population defined 
by a single set of propagation and source characteristics 
(including recently proposed steady-state models with a broad 
path-length distribution function) do not look attractive in 
terms of the nearby interstellar energy spectra derived from 
recent low-energy measurements made on the OGO I satellite. 
Instead, the properties of these interstellar energy spectra 
strongly suggest the existence of two distinct particle 
populations or components. These two components would 
result from different types of sources or modes of propagation. 
It is shown quantitatively that such two-component models 
satisfy the present experimental results down to the lowest 
observed energies over the wide nuclear charge range of helium 
to iron. The constraints placed by the data on two-component 
models are discussed with the aid of calculated interstellar 
energy spectra of the nuclear charge groups He, B, CNO 
(6 or = to Z < or = to 8). LH (10 < or = to 15) and the 
Fe group (25 < or = to Z< or = to 28) derived for several 
different sets of source and propagation parameters. These 
calculated spectra are compared with the observed energy 
spectra of these charge groups corrected for solar 
modulation. Physical conditions which may give rise to two 
distinct particle populations are discussed briefly. (Author) 

A69-21699* 

THE 135-1650 KEV SOLAR PROTONS AFTER THE 
FLARE OF JLLY 7, 1966, OBSERVED IN THE 

VIAGNETOTAIL AND MAGNETOSHEATH. 

A. Konradi (NASA, Goddard Space Flight Center, Greenbelt, 
Md.) 1 Mar. 1969 6 p refs Journal of Geophysical 

Research, vol. 74, p. 1158-1163. 

Protons with energies E > 135 kcV were observed in 
the tail of the magnetosphere after the flare of July 7, 1966. 
These protons have an isotropic pitch-angle distribution. The 
maximum intensity of the protons reached approximately 
1.2 X 10,000/(sq cm sec ster) for particles with E > 120 
keV between 1000 and 1 100 UT and 1400 and 1500 UT 
July 8, 1966. The energy spectrum of the protons expressed 
as an exponential in rigidity indicates a monolonic softening; 
the characteristic rigidity, Po changing from about 50 to 10 
MV. An hour-long excursion of the satellite into the 
magnetosheath during the peak of the proton flux showed 
that the proton intensity is lower in the magnetosheath than 
iri the magnetosphere by a factor of 2. The observed 
pitch-angle distribution is flat in both regions. (Author) 

A69-22181* 

THE SOLAR PARTICLE EVENT OF JL LY 16-19, 1966 
AND ITS POSSIBLE ASSOCIATION WITH A FLARE 
ON THE INVISIBLE SC)LAR HEMISPHERE. 

H. W. Dodson, E. R. Hedeman (Michigan, U., 

McMath-H ulbert Observatory, Lake Angelus, Mich.), 
04(California, U., Space Sciences Lab., Berkeley, Calif.), S. 
W. Kahler, and R. P. Lin Feb. 1969 10 p refs Solar 

Physics, vol. 6, p. 294-303. 

(Contracts NAS5-9077; NAS5-2222; Grant 
NGR-23-005-275) 

An energetic solar proton and electron event was observed 
by particle detectors aboard Explorer 33 and OGO 3 during 
lye period July 16-19, 1966. Optical and radio observations 
of the sun suggest that these particles were produced by a 
flare which may have occurred on July 16 near the central 
meridian of the invisible hemisphere. The active region to 
which the flare is assigned is known to have produced the 
energetic particle events of July 7 and 28, 1966. The 
propagation of the particles in the July 16-19 event over 


the approximately 180 dc^ extent of solar longitude from 
the flare to the earth is discussed, and it is concluded that 
there must exist a means of rapidly distributing energetic 
particles over a large area of the sun. Several possible 
mechanisms are suggested. (Author) 

A69-22I82* 

OBSERVATIONS OK ENE RGETIC X-RAYS AND SOLAR 
COSMIC RAYS ASSOC I \TED WITH THE 23 MAY 1967 
SOLAR FLARE EVENT 

S. R. Kane and J. R. Winckler (Minnesota, U., School of 
Physics and Astronomy, Vlinneapolis, Minn.) Feb. 1969 
16 p refs Solar Physics, vol. 6, p. 304-319. 

(Contract NAS572071) 

Description of observations of energetic solar flare X-rays 
by the OGO 3 ion chamber of May 21, 1967. The 
lime-intensity profile for the X-ray event showed three distinct 
peaks at approximately 1810, 1841, and 1942 UT. The second 
peak is the largest X-ray burst observed so far by the 
OGO 1 and OGO 3 ion chambers. The soft X-ray 
observations reported by Van Allen (1968) also show 
similar peaks, roughly proportional in magnitude to the 
energetic X-ray peaks. However, the intensity of energetic 
X-rays peaked in each case from 5 to 10 min earlier than 
the soft X-ray intensity, indicating a relatively hard photon 
energy spectrum near the peak of the energetic X-ray emission. 
The corresponding time-intensity profile for the solar radio 
emission also showed three peaks in the microwave region 
nearly coincident with the energetic X-ray peaks. The third 
radio peak was relatively rich in the metric emission. Beyond 
this peak, both the energetic X-rays and the microwave 
emission decayed with a time constant of approximately 8 
min, while the corresponding lime constant for the soft X-rays 
was approximately 43 min. In view of the earlier findings 
about the energetic X-rays, it is indicated that the May 23 
solar X-ray event was similar to those observed earlier. 

MM. 

A69-23753* 

VERY HIGH ENERGY SOLAR X-RAYS OBSERVED 
DURING THE PROTON EVENT OF 7 JULY 1966. 

T. L. Cline, S. S. Holt (NASA, Goddard Space Flight Center, 

Greenbelt, Md.), and E. W. Hones, Jr. (California, U., Los 
Alamos Scientific Lab., Los Alamos, N. Mex.) Cambridge, 
Mass., MIT Press, 1969 5 p In: The Proton Flare 

Project (The Jul. 1966 event). Edited by A. C. Stickland. 
(Annals of the IQSY. Volume 3), p. 193-197. 

The lime history and spectral intensity of solar X-rays 
of energies from 80 keV to more than 500 keV were observed 
during the flare event of July 7. 1966. These measurements, 
made with the satellite OGO 3, cover the highest energy 
range available thus far and show this event to have the 
greatest measured hard X-ray intensity of any solar event 
studied in detail to date. Tliree intensity peaks at about 
0027, 0029, and 0037 UT coincide with the times of 
microwave intensity maxima. A study of the spectral and 
temporal features of the X-ray emission, and comparison 
with the radio data, indicate a nonthermal bremsstrahlung 
origin for the X-rays. (Author) 

A69-23777* 

EVIDENCE OF CONTRACTION OF THE EARTH’S 
THERMAL PLASMASPHERE SUBSEQUENT TO THE 
SOLAR FLARE EV ENTS OF 7 AND 9 JU LY 1966. 

H. C. Brinton, M. W’. Pharo, III, and H. A. Taylor, Jr. 
(NASA, Goddard Space Flight Center, Aeronomy Branch, 
Greenbelt, Md.) Cambridge, Mass., MIT Press, 1969 6 p 
refs In: The Proton Flare Project (The Jul. 1966 Event). 

Edited by A. C. Stickland. (Annals of the IQSY. Volume 3), 
p.389-394. 

Direct measurements of thermal H( +^) and He( +) in the 
magnetosphere have been obtained from ion mass 
spectrometers on OGO 1 and 3 satellites. Typical H(^) 
profiles exhibit a gradual decrease in concentration with 
altitude within the piasmasphere, while the outer boundary 
of the piasmasphere is characterized by an abrupt decrease 


O 

< 


o 


LD 

V71 


VI-20 


A69-29565 


in concentration to 5 ions/cu cm or less. This boundary, 
lye plasmapausc. is observed to move inward and outward 
in an inverse correlation with the magnetic activity index 
Kp. The magnetosphere was disturbed during the solar flare 
period July 7-9, 1966, and on July 9, the plasmapause was 
observed to be unusually low, at L - 3.3. This observation 
contrasted with measurements of the plasmapause on both 
preceding and succeeding orbits, when in the absence of 
hares and magnetic disturbance the H( • ) boundary was 
observed to expand to L values as high as 6. These 
measurements correlate well with knee whistler observations 
of the plasmapause. (Author) 

A69-25I53* 

MLLTI-EXPKRIMENT DETECTION OF THE 
PLASMAPAL SE FROM EOGO SATELLITES AND 
ANTARCTIC GROUND STATIONS, 

H. C. Brinton (NASA, Goddard Space Flight Center, Lab. 
for Atmospheric and Biological Sciences, Greenbelt, Md.), 
D. L. Carpenter, C. G. Park (Stanford U., Stanford 
Radioscience Lab., Stanford, Calif.), and H. A. Taylor, Jr. 
I Apr. 1969 11 p refs Journal of Geophysical Research, 

vol. 74, p. 1837-1847. NSF supported research. 

(Contract NAS5-2I31) 

Correlation study of plasmapause position measured by 
three independent experiments involving: (1) ion mass 
spectrometers on OGO 1 and OGO 3 (2) broadband VLF 
receivers (0.3-12.5 kHz) on OGO I and OGO 3: and (3) 
broadband VLF recordings at Antarctica, near the 90 
meridian. In the satellite VLF data, the plasmapause 
crossings are identified by abrupt changes in observed whistler 
and VLF noise activity, and by noise bands of limited 
duration. In two cases of simultaneous VLF and ion data 
from the same satellite, plasmapause crossings were detected 
by both experiments within less than O.I RE in L value. In 
eight cases of OGO 1 ion data and simultaneous ground 
whistler data spaced from 1 to 12 hours from OGO in 
lokal time, good agreement was found between the measured 
plasmapause positions. The comparisons provide new 
verification of the worldwide e.xtent of the plasmapause. 
Previous indications that the radius of the plasmapause is 
frequently about constant, over large local-time sectors in 
the range 0-18 LT, are also verified. B.H. 

A69-25157* 

AN INTERPRETATION OF OGO LIGHT ION 
ABl NDANCE MEASUREMENTS. 

L. Colin, S. W. Dufour, and D. S. Willoughby (NASA, 
Ames Research Center, Space Sciences Div., Moffett Field, 
Calif.) 1 Apr. 1969 4 p refs Journal of Geophysical 

Research, vol. 74, p. 1863-1866, 

Investigation of a diffusive equilibrium theory to account 
for the light-ion abundance measurements of the OGO 
satellites. It is shown that reasonable latitudinal distributions 
of temperature, temperature gradient, and composition can 
be found that are compatible (using field-aligned diffusive 
equilibrium with positive temperature gradients) with 
published OGO data. G.R. 

A69-28950* 

HIGH-LATITUDE lONIZ.XTION SPIKES OBSERVED BY 
THE POGO ION CHAMBER EXPERIMENT 

J. E. McCoy (William Marsh Rice U., Dept, of Space Science, 
NASA, Manned Spacecraft Center, Houston, Tex.) 1 May 
1969 10 p refs Journal of Geophysical Research, vol. 74, 

p. 2309-2318. 

(Contract NAS5-9317) 

Study of ionization spikes observed by the POGO 
spacecraft which was launched into a low polar orbit on 
Oct. 14, 1965, and carried an ion chamber experiment 
sensitive to electrons with energies greater than 1 MeV and 
protons greater than 10 MeV. These spikes were found to 
be present near the high-latitude boundary of stably trapped 
radiation on at least 309 of the satellite passes through this 
region. Their frequency of occurrence increases markedly 
with increased magnetic disturbance. Occurrence of those 


spikes lying just inside the observed boundary of trapping 
appears to be evenly distributed with respect to local time, 
but the occurrence of spikes at latitudes outside the region 
of stable trapping is predommantly in the dawn hemisphere. 
It is argued that these spikes are the result of injection of 
high-energy electrons (E is approximately I MeV) onto field 
lines near the boundary of trapping and are associated with 
the electron islands reported in the magnetospheric tail by 
Anderson et al, (1965, 1967, 1968). It is shown that the 
spatial distribution of spikes as observed by POGO should 
be expected as a consequence of electron drift, in the 
postmidnight quadrant, into a region of pseudotrapping. 

P.V.T. 

A69-28958* 

LATITUDINAL CUTOFF OF VLF SIGNALS IN THE 
IONOSPHERE. 

R. A. Helliwell (Stanford U., Stanford Radioscience Lab., 
Stanford, Calif.), R. L. Heyborne (Utah State U. of 
Agriculture and Applied Science, Dept, of Electrical 
Engineering, Logan, Utah), and R. L. Smith 1 May 1969 
5 p refs Journal of Geophysical Research, vol. 74, 
p. 2393-2397. 

(Grants NsG-05-020-(X)8; NGR-05-020-288; NSF GK-1597; 
NsG-174) 

Discussion of some preliminary results of a study of the 
latitudinal cutoff of manmade VLF (18 kHz) signals traveling 
over the short path to the OGO 2 satellite. The polar-orbiting 
OGO 2 satellite recorded a latitudinal cutoff of these signals 
between roughly 50 deg and 70 deg invariant latitude. The 
signal cutoff (which ranged from 10 to 40 dB magnetic field 
attenuation) was frequently followed by strong noise believed 
to be auroral hiss. G.R. 

A69-28964* 

LOW-ENERGY ELECTRON PRECIPITATION AT HIGH 
LATITUDES. 

R. A. Hoffman (NASA, Goddard Space Flight Center, 
Greenbelt, Md.) 1 May 1969 8 p refs Journal of 

Geophysical Research, vol. 74, p. 2425-2432. 

Discussion of data for low-energy electron fluxes at high 
latitudes, obtained from two detectors in a satellite launched 
on July 28, 1967, into a low-ahitude polar orbit. The responses 
of the 0.7-keV and 7.3 keV delectors to precipitating electrons 
in the Northern Hemisphere during a number of orbits are 


discussed. 


G.R. 

A69-29565*# 

DEGRADATION 

OF 

CONTINUOUS-CHANNEL 


ELECTRON MULTIPLItRS IN A LABORATORY 
OPERATING ENVIRONMENT. 

L. A. Frank, N. K. Henderson, and R. L. Swisher (Iowa, 
U., Dept, of Physics and Astronomy, Iowa City, Iowa) May 
1969 5 p refs Review of Scientific Instruments, vol. 40, 
p. 685-689. 

(Contracts NAS5-9074; NAS5-9156) 

Measurements of the counting rales (approximately 
1,000 to 10,000 counts per second) of continuous-channel 
electron multipliers mounted in an electrostatic analyzer 
responding to a monoenergetic beam of electrons, while 
operating in a vacuum chamber at a pressure approximately 
3 X O.OOOOOl torr attained with an oil diffusion pump, display 
a degradation of their gain (fatigue) proportional to the 
accumulated counts. The useful lifetime of these devices when 
employed with fixed-threshold pulse amplifiers is defined as 
the accumulated counts until gain degradation has 
produced a reduction of the counting rates to 15% of the 
initial responses at an operating bias voltage of 4000 V and 
constant stimuli. The lifetimes of these particle detectors in 
this laboratory environment are approximately 10 to the lOlh 
power counts or, for example, an average counting rate of 
300 counts per second for one year. Comparison of this 
laboratory lifetime with the responses of similar 
instrunienUilion which has been flown on OGO 3, 4, and 5 
and IMP 4 demonstrates that the expected lifetimes for these 
electron multipliers in a spaceflight environment are several 
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years. Efficiencies of an electron multiplier for counting 
monoenergetic electrons over an energy range approximately 
60 to 50,000 eV are also presented. (Author) 

A69-30I9I# 

THE HYDROGEN LYMAN-ALPHA AIRGLOW 

R. R. Meier (U.S. Navy, Naval Research Lab., E. O. Hulburt 
Center for Space Research, Washington, D.C.) May 1969 
8 p refs Astronautics and Aeronautics, vol. 7, p. 68-75. 

Investigation of the origin of the hydrogen Lyman-alpha 
airglow. Available experimental data from rocket and satellite 
measurements are examined with regard to the three principal 
models which have been proposed for the production of the 
Lyman-alpha nightglow. It is concluded that the Lyman-alpha 
radiation around earth comes principally from multiple 
scattering of solar photons within a hydrogen geocorona 
contained within some 3 earth radii. With the availability 
of complete satellite mappings of Lyman-alpha it should be 
possible to decide to what extent the theoretical models 
describe the hydrogen distribution. G.R. 

A69-3 1326*1^ 

OBSERVATIONS OF HYDROGEN AND HELIUM IONS 
DURING A PERIOD OF RISING SOLAR ACTIVITY. 

H. C. Brinton (NASA, Goddard Space Flight Center, Lab. 
for Atmospheric and Biological Sciences, Greenbelt, Md.), 
H. G. Mayr, and H. A. Taylor, Jr. May 1969 38 p refs 
COSPAR, Plenary Meeting, I2th, Prague, Czechoslovakia, 
May 11-24, 1969, Paper. 

Results of direct measurements of hydrogen and helium 
ion distributions during the period from 1967 to 1968 (a 
period approaching the maximum of solar cycle 20), The 
results indicate that no significant He(-f) belt has formed 
near 1000 km. Variability with respect to season and local 
magnetic time, which is observed throughout the ion 
composition, is particularly pronounced in n(He(+)) and 
n(H(-i“), and is presented in detail. Some implications of 
this variability for the investigation of ionospheric response 
to solar changes, and for the development of new ionospheric 
models, are discussed briefly. Comments are offered on the 
possible mechanisms which could be responsible for the 
observed anomalies. M.G. 


A69-31400/^ 

ULTRAVIOLET OBSERVATIONS OF ATOMIC 
HYDROGEN AND OXYGEN FROM THE OGO 
SATELLITES, 

G. E. Thomas (Colorado, Li., Dept, of AstroGeophysics and 
Lab. for Atmospheric and Space Physics, Boulder, Colo.) 
May 1969 5 p ref COSPAR, Plenary Meeting, 12th, Prague, 
Czechoslovakia, May 11-24, 1969, Paper. 

Evaluation of two complementary satellite UV 
experiments conducted by the University of Colorado on 
tye Orbiting Geophysical Observatories (OGO). A scanning 
UV spectrometer on (XjO 4 measures the UV spectrum of 
the earth’s airglow between 1 100 and 3300 A. Because of 
its polar orbit, OGO 4 has provided extensive coverage from 
July 1967 to the present of the emergent UV radiation over 
practically the entire globe. A dual-channel filter photometer, 
sensitive to the 1216 and 1304-A resonance lines of atomic 
hydrogen (H) and oxygen (O), was carried in the OGO 5 
satellite, launched in March 1968. The orbit of OGO 5 
penetrates the entire radial extent of the hydrogen geocorona 
(about 15 earth radii) out to about 24 earth radii. Data 
from the radially-oullooking photometer yield vertical profiles 
of O and H up to I0(X) km and 10 earth radii, respectively, 
in regions where the radiation-bell interference is not 
important. Some observations of these two resonance lines 
are presented, as well as the information they provide 
concerning the densities of H and O, and the modes of 
excitation of these lines. The OGO 5 results arc compared 
with exospheric models of the hydrogen geocorona. P.v.T. 


A69-3I412,^ 

OGO-5 MEASUREMENTS OF l.YM AN-A LPH.^ 
INTENSITY DISTRIBUTION AND LINEWIDTH I P Tf 


6 EARTH RADII. 

J. L. Bertaux and J. E. Biamont (Centre National de la 
Recherche Scientifiquc. Service d’Aeronomie, 
Verrieres-le-Buisson, Essonnc. France) May 1969 27 p refs 
COSPAR, Plenary Meeting. 12th, Prague, Czechoslovakia, 
May 11-24, 1969, Paper. 

Discussion of OGO 5 satellite measurements of the 
intensity and width of the Lyman alpha line scattered by 
the hydrogen geocorona. The intensity profiles obtained 
present a maximum around 1.0 earth radii. Profiles of the 
reduction factor are computed from intensity profiles. A 
geocoronal temperature evaluation is conducted, and values 
of the equivalent Doppler temperature, deduced from the 
values of the reduction factors computed for different 
hypotheses, are presented. G.R. 

A69-31967* 

NONUNIFORMITY OF SOLAR PROTONS OVER THE 
POLAR CAPS ON MARCH 24, 1966. 

H. R. Anderson (William .Marsh Rice U., Dept, of Space 
Science, Houston, Tex.) and P. D. Hudson I Jun. 1969 
10 p refs Journal of Geophysical Research, vol. 74, 
p. 2881-2890. 

(Contract NAS5-9317) 

Observations of approKimately 10-MeV protons were 
made over the polar regions hy an ionization chamber during 
two solar proton events on .March 24, 1966, separated by 
approximately 3.5 hr. Short-term fluctuations in the ionization 
were observed with factor of two changes occurring in 
approximately 30 sec or approximately 220 km. A nearly 
identical ionization chamber at 10-16 RE sunward observed 
no short-term fluctuations, and these differences are 
interpreted as spatial effects due to the field structure over 
the poles. The fluctuations occur mainly when the proton 
density outside the magnetosphere is increasing rapidly and 
when the flux is highly anisotropic. Most oi ihe fluctuations 
disappear in approximately 2 hr, but similarities between 
the fluctuations observed during the two solar proton events 
suggest that the modulation is not interplanetary in origin, 
and that the magnetospheric field structure causing the 
modulation retains the same pattern for a period of 3.5 hr. 
The fluctuations may be due to panicles following different 
paths through the magnetosphere and connecting to different 
parts of the anisotropic flux behind the bow shock. 

(Author) 


A69-31976* 

THEORY OF AN ELECTRON TRAP ON A CHARGED 
SPACECRAFT. 

L. W. Parker (Mt. .Auburn Research Associates, Inc., 
Cambridge, Mass.) and E. C. Whipple, Jr. (ESSA, Boulder, 
Colo.) I Jun. 1969 10 p refs Journal of Geophysical 

Re.search, vol. 74, p. 2962-2971. NASA supported 
research. 

(Contract ESSA-F22-8-69N) 

Description of a theory for the behavior of an electron 
trap on a slowly moving charged spacecraft in the limit of 
large Debye length and no magnetic field. Analytic expressions 
are obtained for the current to an aperture electrode and to 
an internal retarding electrode for all values of aperture and 
spacecraft potentials. When the spacecraft is repulsive and 
the aperture grid is less repulsive (or even attractive), a 
potential barrier exists that reduces the current. The extent 
of the reduction can be orders of magnitude. As a 
consequence, the knee in the current-voltage curve can yield 
incorrect values for the electron concentration and spacecraft 
potential if conventional Langmuir probe theory is used. 
When the spacecraft is more attractive than the aperture 
grid, the current is unaffected by the spacecraft potential. It 
IS shown that in the so-called exponential regime of the 
retarded current, ii is impossible for .secondary electrons to 
reach the collector from the adjacent external surfaces of 
the .spacecrah. In the attractive regime, the current 
characteristic is linear for large aperture potentials. 

(Author) 
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A69-3198P 

BANDED CHORl S: A NEW TYPE OF VLF RADIATION 
OBSERVED IN THE MAGNETOSPHERE BY OGO-1 AND 
OGO-3. 

W. J. Burlis (Stanford U., Radioscicnce Lab., Stanford, 
NASA, Ames Research Center, Moffett Field, Calif.) and 
R. A. Helliwell (Stanford, U., Radioscience Lab., Stanford, 
Calif.) 1 Jun. 1969 9 p refs Journal of Geophysical 

Research, vol. 74, p. 3002-3010. 

(Contract NAS5-2131; Grants NsG- 174-05-020-008; 
NGR-05-020-288) 

Satellites OGO 1 and OGO 3 observe VLF discrete 
emissions in the magnetosphere primarily in a single, variable 
frequency band. The frequency, f, of this banded chorus 
depends on the equatorial electron gyrofrequency, f sub HO 
for the field line passing through the satellite, typical ratios 
of f/f sub HO being 0.2-0, 5, Evidently the emissions are 
produced near the equator at a fraction of the electron 
gyrofrequency, as predicted by electron cyclotron resonance 
generation mechanisms. A secondary dependence of the 
banded chorus frequency on dipole latitude, such that the 
lower ratios of f/f sub HO are found at higher latitudes, is 
interpreted to mean that the emissions are generated at about 
half the electron gyrofrequency, but deviate inward from 
the field life to lower L values as they propagate earthward. 
Theoretical support is given by ray tracings showing the 
inward deviation of nonducted whistler-mode radiation due 
to the curvature of the magnetic field. Banded chorus has 
been observed at all local times, but is most common in 
the morning magnetosphere, outside the plasmapause. 

(Author) 

A69-32645^ 

SATELLITE OBSERVATIONS OF THE VERTICAL 
OZONE DISTRIBUTION IN THE UPPER 
STRATOSPHERE. 

G. P. Anderson, C. A. Barth, F. Cayla, and J. London 
(Colorado, U., Dept, of Astro-Geophysics and Lab. For 
Atmospheric and Space Physics, Boulder, Colo.) Mar. 1969 

5 p refs (Symposium International de I’Ozone, 10th, 
Monaco, Sep. 2-7, 1968.) Annales de Geophysique, vol. 25, 
p. 341-345. 

(Contract NAS5-9315; Grants NGL-06-003-052; NSF 
GP-3196) 

An Ebert-Fastie UV spectrometer mounted on a polar- 
orbiting satellite was used to observe backscattered radiation 
in the spectral region 2500 to 3100 A. A simultaneous set 
of ozone balloon and rocket observations (Krueger, 1968) 
was used as a calibration for the satellite data. A modified 
Phillips-Twomey inversion technique was applied to the data, 
resulting in a reasonable vertical ozone distribution in the 
region 35 to 55 km. Computations on independent data 
verified the dependability of the method. (Author) 

A69-33055 

DIRECTIVITY OF SOLAR HARD X-RAY BURSTS 
K.-I. Ohki (Tokyo, U., Dept, of Astronomy, Tokyo, Japan) 
May 1969 8 p refs Solar Physics, vol. 7, p. 260-267. 

Solar hard X-ray bursts (>0 keV) seem to show a 
center-to-limb variation, while softer X-ray bursts show no 
directivity. This effect of hard X-ray bursts may be due to 
the directivity of the emission itself. As the cause of the 
directivity, two possibilities are suggested. One is the inverse 
Compton effect, and the other is the brcmsslrahlung from 
anisotropic electrons. (Author) 

A69-33452*j^ 

THE FINE STRUCTURE OF THE EARTH'S COLLISION- 
LESS SHOCK W AVE. 

R. W. Fredricks and F. L. Scarf (TRW Systems Group, 
Space Sciences Lab., Redondo Beach, Calif.) New York, 
American Inst, of Aeronautics and Astronautics, Jun. 1969 

6 p refs American Inst, of Aeronautics and Astronautics. 
Fluid and Plasma Dynamics Conference, San Francisco, 
Calif., Jun. 16-18, 1969*. 

(Contract NAS5-9278) 


(AIAA Paper 69-676) 

Instruments aboard the eccentric earth-orbiter OGO 5 have 
provided high time resolution plasma diagnostics from which 
the gross and fine structure of collision-free shocks can be 
deduced. Several types of shock structures were found in 
the high-beta, high Mach number flows of solar wind plasma 
impinging upon the magnetosphcric obstacle. By far the most 
common structure is a large-amplitude MHD pulse structure 
having a characteristic length of the initial gradient and 
trailing wave train corresponding to a few limes the electron 
inertial length. The dissipation mechanism in such shock 
structures is provided by electrostatic wave turbulence 
arising from current-driven electron-proton or proton-proton 
two-stream instabilities which saturate nonlinearly. Nonlinear 
whistler mode waves also occur in some shock structures, 
but provide much less efficient dissipation or proton 
thermalizalion compared with that due to the electrostatic 
turbulence. (Author) 

A69-34227,^ 

SOME RELATIONS BETWEEN 3 CM SOLAR RADIO 
BURSTS, FLARES, X-RAYS AND GEOMAGNETIC 
CROCHETS. 

S. Pinter (Slovenska Akademia Vied, Geofyzikalni Ustav, 
Hurbanovo, Czechoslovakia) 1969 6 p refs Astronomical 
Institutes of Czechoslovakia, Bulletin, vol. 20, no. 3, 
p. 151-156. 

Examination of the gcoactiviiy of solar flares and of 
the relations between geomagnetic crochets and X-rays, solar 
radio bursts, and flares. Time relations of soft and hard 
X-ray emission, centimeter radio bursts, and expansive and 
Y phases of flares with geomagnetic crochets are investigated. 
It is shown that not all flares arc equally geoactive and 
that their wave geoactivity depends on the height at which 
they begin to expand in the solar atmosphere. G.R. 

A69-34939* 

ION DEPLETION IN THE HIGH-LATITUDE 
EXOSPHERE: SIMULTANEOUS OGO-2 

OBSERVATIONS OF THE LIGHT ION TROUGH AND 
THE VLF CUTOFF. 

F. M. Bonner (Aero Geo Astro Co., College Park, Md.), 
H. C. Brinton (NASA, Goddard Space Flight Center, 
Greenbelt, Md.), D. L. Carpenter (Stanford U., Calif.), R.L. 
Heyborne (Utah Stale U,, Logan, Utah), and H. A. Taylor, 
Jr. 1 Jul. 1969 12 p refs Journal of Geophysical Research, 
vol. 74, p. 3517-3528. NSF supported research. 

(Contract NAS5-3093; Grant NGR-05-020-288) 

Description of the simultaneous observations of 
positive-ion composition, VLF earth-to-sateilite transmission, 
and whistlers ol5lained from the OGO 2 satellite during 
October 1965 in a polar, dawn-dusk orbit. It is found that 
as the satellite moves poleward above about 55 deg invariant 
latitude, sudden depletions of the light ion components of 
the topside ionosphere are observed, wherein the 
concentrations of H(+) and He(+) decrease by as much as 
an order of magnitude within 3 A. The possible mechanisms 
for this depletion are discussed. Z.W. 

A69-34957* 

RADIATIVE RECOMBINATION OF ATOMIC OXYGEN 
IONS IN THE NIGHTTIME F RE(;iON. 

W. B. Hanson (Southwest Center for Advanced Studies, 
Dallas, Tex.) 1 Jul. 1969 3 p refs Journal of Geophysical 
Research, vol. 74, p. 3720-3722. 

(Grant NG L-44-004-00 1 ) 

Discussion of nighttime observation of two longitudinal 
arcs of weak ultraviolet radiation located rather symmetrically 
about the magnetic dip equator. The radiation was detected 
by the polar-orbiting OGO 4 satellite and was identified as 
the 1304 and 1356-A lines of atomic oxygen. Various possible 
explanations of the source of the observed radiation are 
discussed. It is concluded that correlation of the UV 
measurements with the direct plasma probes on OGO 4 will 
provide very strong evidence as to whether or not the detected 
emissions are in fact associated with enhanced plasma 
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concentrations, provided that the probes arc at low enough 
altitudes to have access to the magnetic field lines passing 
through the anomaly regions. P.G. 

A69-36674* 

THE ORBITING GEOPHYSICAL OBSERV ATORIES. 

W. E. Scull (NASA, Goddard Space Flight Center, Greenbelt, 
Md.) Apr. 1969 6 p IEEE Transactions on Geoscience 

Electronics, vol. GE-7, p. 55-60. 

The OGO systems are designed to fulfill a primary 
objective of conducting large numbers of significant, 
diversified experiments for making scientific and technological 
measurements within the earth's atmosphere, the 
magnetosphere, and cislunar space to obtain a better 
understanding of earth-sun relationships and the earth as a 
planet. The observatories include six appendages of different 
lengths for experiments requiring locations at a distance from 
the main body. Five degrees of freedom allow the capability 
of continuously orienting solar and antisolar, geocentric and 
antigeocentric, and orbital experiments within relatively close 
limits. Designed to include five basic subsystems of structure, 
stabilization and control, power, communications and data 
handling, and thermal control, the observatories have well 
defined interfaces for experiments. Five of the six 
observatories in the program have already been launched 
and have returned significant scientific information. Weights 
of the observatories range from 1073 to 1400 lb, including 
as many as 390 lb of experiments. One hundred six 
experiments have already been orbited on the five spacecraft, 
with 26 experiments scheduled for the last mission. Orbits 
have iricluded three highly eccentric orbits inclined initially 
approximately 31 deg, and two low altitude nearly circular 
polar orbits. The orbit for the last mission, OGO 6, is of 
the latter type. (Author) 

A69-36675* 

OGO SEARCH COIL MAGNETOMETER 
EXPERIMENTS. 

A. M. A. Frandsen, R. E. Holzer (California, U., Inst, of 
Geophysical and Planetary Physics, Los Angeles, Calif.), and 
E. J. Smith (California Inst, of Tech., Jet Propulsion Lab., 
Pasadena, Calif.) Apr. 1969 14 p refs IEEE Transactions 
on Geoscience Electronics, vol. GE-7, p. 61-74. 

(Contract JPL-950403) 

The OGO triaxial search coil magnetometer measures 
naturally occurr.hg magnetic fluctuations between O.Ol and 
KXX) Hz in the space around the earth. The instrument design 
is described and the design rationale is discussed. The results 
of the observations on the first five OGO spacecraft in the 
magnetosphere, magnetotail, magnetosheath, interplanetary 
medium, and hydromagnetic bow shock are summarized and 
discussed. (Author) 

A69.36676* 

DESIGN OF A LONG-LIFE RELIABLE NUCLEAR 
EXPERIMENT FOR SPACE FLIGHT. 

J. H. Trainor and D. J. Williams (NASA, Goddard Space 
Flight Center, Greenbelt, Md.) Apr. 1969 4 p refs IEEE 
Transactions on Geoscience Electronics, vol. GE-7, 
p. 74-77. 

Description of an experiment which has been developed 
for flight on OGO 6 in polar orbit. Measurements will be 
made of the electron flux and spectra above 30 keV, both 
for precipitating and locally mirroring electrons as well as 
atmospheric backscatter. The scientific purposes, detector and 
electronic systems, packaging, thermal design, internal 
calibration, and test philosophy are discussed. This work 
emphasizes the design features and philosophy used in the 
development, fabrication, and testing of the experiment in 
order to ensure a long, useful lifetime in space. (Author) 

A69-36677 

AN EXPERIMENT TO STUDY ELECTRIC AND 
electromagnetic fields in THE FREQUENCY 
RANGE 10 U7 TO 540 KHZ ON OGO-F. 

R. C. Carden (Ti me-Zero Corp., Torrance, Calif.), T. 


Laaspere, and B, Pratt (Dartmouth Coll., Thayer School of 
Engineering, Radiophysics Lab., Hanover, N.H.) Apr. 1969 
11 p refs IEEE Transactions on Geoscience Electronics, 
vol. GE-7, p. 78-88. 

Description of an experiment which will extend the 
frequency range over which whistler-mode waves can be 
observed in the ionosphere. The experiment uses an electric 
dipole antenna and will therefore also detect the essentially 
purely electric waves associated with the lower hybrid 
resonance noise bands. Emphasis is on broadband 
observations in the bands 0.01-15, 15-30, 92.5-107.5, and 
280-295 kHz, The experiment also includes two 
narrow-band receivers (at 200 and 540 kHz) and a subsystem 
to measure the antenna impedance at four frequencies (8, 
24, 104.5, and 285 kHz). (Author) 

A69-36678* 

COSMIC RAY NEUTRON MONITOR FOR OGO-F. 

E. L. Chupp, R. W. Jenkins (New Hampshire, U., Dept, of 
Physics, Durham, N.H.), and J. A. Lockwood Apr. 1969 
6 p refs IEEE Transactions on Geoscience Electronics, 
vol. GE-7, p. 88-93. 

(Contract NAS5-9313) 

The objective of this experiment is to monitor the 
cosmic-ray neutron flux over a large region of space near 
the earth for an extended time with a simple neutron monitor. 
The basic detecting system to measure the integrated neutron 
flux from .01 eV to 15 MeV consists of a moderated He-3 
proportional counter surrounded by a charged-particle 
rejection system. A plastic scintillator viewed by a 
photomultiplier is operated in coincidence with the neutron 
counter to determine the energy spectrum and flux in the 
1-10 MeV range. In order to minimize contributions from 
neutrons produced within the OGO spacecraft, the sensor is 
located about 4.5 m out on the EP-5 boom. The experiment 
includes an in-flight calibrator to check pulse discriminator 
levels on neutron and charged-particle channels and a 
calibration-loop system to compensate for charges in the 
photomultiplier gain. The weight of the neutron sensor is 
2.58 kg, with a length of 0.314 m and a diameter of 0.1 1 1 m. 
The total power requirements are 4.5 W. (Author) 

A69-36679 

OGO-5 ION SPECTROMETER. 

K. K. Harris and G. W. Sharp (Lockheed Aircraft Corp., 
Research Labs., Palo Alto, Calif.) Apr. 1969 6 p IEEE 
Transactions on Geoscience Electronics, vol GE-7 
p. 93-98. 

The ion spectrometer aboard OGO 5 is a most versatile 
instrument for topside ionospheric and magnetospheric 
investigations. The concentration profiles of positive O, He, 
and H ions are obtained in the topside ionosphere with 
excellent spatial resolution and with a sensitivity sufficient 
to measure less than 1 ion per cu cm. The dynamic range 
of the instrument is better than 8 orders of magnitude. These 
functions are accomplished with an absolute minimum of 
telemetry bandwidth. The instrument also functions as an 
energetic particle analyzer and is capable of measuring energy 
distributions of protons from 0 to 600 eV. The bow shock 
crossings of the vehicle are easily detected with the ion 
spectrometer, and temperature measurements within the 
magnetosheath are obtained. (Author) 

A69-36680* 

GAS-SURFACE ENERGY TRANSFER EXPERIMENT 
FOR OGO-F 

R. S. Di-mmer (Faraday Labs., La Jolla, Calif.) and D. 
McKeown Apr. 1969 9 p refs IEEE Transactions on 

Geoscience Electronics, vol. GE-7, p. 98-106. 

(Contracts NASS- 11 163; N000I4-68-C-0373) 

Description of a gas-surface energy transfer experiment 
for the OGO 6 satellite. The experiment is to measure the 
kinetic energy flux of the upper atmosphere relative to the 
orbiting satellite, and what fraction of this energy is 
transferred at normal incidence to surfaces. Four probes that 
can delect energy transfer between 10 microwatts per sq cm 
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and .01 W per sq cm by the frequency change of 
temperature-sensitive oscillating quartz crystals are used to 
make the measurements. Probe accuracies of 3 per cent and 
precision of measurements of better than 1 per cent are 
maintained by periodic in-flight calibration of the crystal 
sensors. Data from the experiment will be used to determine 
the energy accommodation and drag coefficients of Al and 
Au, in O and diatomic nitrogen, the main components of 
the upper atmosphere between 400 and 1 100 km. The kinetic 
energy flux measurement, being used in the determination 
of accommodation and drag coefficients, offers a novel 
method for determination of the upper atmospheric density 
and its scale height by relating measurements of the energy 
flux to the satellite ephemeris. (Author) 

A69-36681* 

A SWEEPING NEtTRAL AND POSITIVE ION MASS 
SPECTROMETER FOR ATMOSPHERIC COMPOSITION 
AT SATELLITE ALTITUDES. 

B. B. Hinton, R. D. Kistler, R. J. Leite, and C. J. Mason 
(Michigan, U., Dept, of Aerospace Engineering, Ann Arbor, 
Mich.) Apr. 1969 8 p IEEE Transactions on Geoscience 
Electronics, vol. GE-7, p. 107-114. 

(Contract NAS5-3098) 

Description of a sweeping mass spectrometer which 
performs both neutral particle and positive ion concentration 
measurements aboard an earth satellite. .An open ion source 
design is utilized to adapt, with minimum degradation, both 
kinds of particles for the filtering action of the quadrupole 
field. Six linear ranges of sensitivity are provided to permit 
complete compositional analysis between altitudes of 300 and 
1000 km. The mass range is 0-50 microns, and maximum 
sensitivities are 100,000 neutral particles per cu cm per volt 
output and 10 positive ions per cu cm per volt output. Neutral 
particle and positive ion measurements are made 
sequentially each requiring approximately 36 sec to complete 
using a sweep duration of approximately 6 sec. On OGO 4 
this sweep duration provided a spatial resolution of 0.8 km 
per mass unit of sweep. Preliminary results show that the 
spectrometer is operating within design specifications and 
the SNR is excellent. Geophysical interpretations of these 
data should aid in the formation of more definitive model 
atmospheres which are important in such diverse fields as 
weather prediction, manned space flights, and radio 
propagation. (Author) 

A69-36682 

oGo-4 lltraviolet airglow spectrometer. 

C. A. Barth (Colorado, U., Dept, of Astrogeophysics, 

Boulder, Colo.) and E. F. Mackey (Packard Bell Electronics 
Corp., Space and Systems Div., Newbury Park, Calif.) Apr. 
1969 6 p IEEE Transactions on Geoscience Electronics, 

voi. GE-7, p. 114-119. 

(Grant NGL-06-(X)3-052) 

The OGO 4 UV airglow spectrometer, which measures 
the earth’s spectrum between 1100 and 3400 A, consists of 
an Ebert-Fastie monochromator and two photomultipliers 
with wide-dynamic range electronics. The cesium telluride 
photomultiplier channel measures the backscattered UV 
daylight between 1750 and 3400 A over a dynamic range of 
10,000 with a spectral resolution of 20 A. The cesium iodide 
photomultiplier channel measures airglow emission lines 
between I l(X) and 1750 A, even with the fully illuminated 
earth for a background. • (Author) 

A69-36683* 

THE()G()-5 PLASM A W AVE DKTKCTOR-INSTRTMEN- 
TA MON AND IN-KLKiHTOPFR ATION 

G. M. Crook. R. W. Fredricks, I. M. Green, P. Lukas 
(TRW Systems Group, Space Science Lab., Redondo Beach, 
Calif.), and F. L. Scarf Apr. 1969 16 p refs IEEE 

Transactions on Geoscience Electronics, vol. GE-7, 

p. 120-135. 

^Contract NAS5-9278) 

The OGO 5 spacecraft includes in its payload an 


experiment designed to measure electric field components of 
electrostatic and electromagnetic waves in the frequency range 
of 200 Hz to 70 kHz, using a variety of short, capacitively 
coupled antennas. In addition, the experiment has triaxial 
search coils, and onboard E-B correlations are performed 
to aid in distinguishing between the two types of waves. 
The design goals and instrumentation are described, and a 
brief account of the in-flight operation is presented. 

(Author) 

A69-37490* 

PREDICTION OF GEOMAGNETIC SECULAR CHANGE 
CONFIRMED. 

R. H. Ball (Rand Corp., Santa Monica, Calif,), J. C. Cain 

(NASA, Goddard Space Flight Center, Greenbelt, Md.), and 
A. B. Kahle 12 Jul. 1969 1 p refs Nature, vol. 223, 

p. 165. 

Study of the correlation between the eccentric dipole 
motion and the change in length of day. A new model of 
the geomagnetic field was recently derived from data recorded 
by the OGO 2 and OGO 4 spacecraft. Using this model 
the eccentric dipole motion is westward at 0.114 deg/year. 
This new value confirms the predicted decrease some time 
during this period to a level about equivalent to that forty 
years earlier. G.R. 

A69-37555* 

A COMPARISON OF ENERGETIC STORM PROTONS 
TO HALO PROTONS. 

S. W. Kahler (California, U., Space Sciences Lab., Berkeley, 

Calif.) Jul. 1969 20 p refs Solar Physics, vol. 8, 

p. 166-185. 

(Contract NAS5-2222) 

Analysis of satellite observations of solar proton events 
with a halo structure or an energetic storm proton event 
and an SSC. It is pointed out that some SSC events are 
associated with a decrease in the few megaelectron volt cosmic 
ray fluxes while most are associated with a flux increase. 
The properties of halo protons and energetic storm protons 
are compared. It is hypothesized that the two events are 
similar in origin. The propagation mode of storm particles 
is discussed. Evidence is presented for a solar, rather than 
interplanetary origin of storm protons. (Author) 

A69-37967 

POSSIBLE INJECTION OF CHARGED PARTICLES 
INTO A RADI ATION ZONE DURING THE M AIN PHASE 
OF A M AGNETIC STORM 

V. P. Shalimov Dec. 1968 3 p refs Cosmic Research, 

vol. 6, p. 785-787. Translated from Kosmicheskie 
Issledovaniia, vol. 6, Nov. -Dec. 1968, p. 941-943. 

Analysis of data concerning protons with energies between 
200 eV and 50 keV, found in the captured-radiation zone 
of the Van Allen belts. According to Frank (1967), these 
protons were injected into this zone from the equatorial zone 
during the initial stage of a magnetic storm. It is indicated 
that the injection of these protons might also have occurred 
during the main phase of the magnetic storm. V.Z. 

A69-38495 

VLF AND LF EMISSIONS IN AURORAL REGIONS OF 
THE IONOSPHERE. 

T. S. Jorgensen (Dansk Meteorologisk Institul, Copenhagen, 

Denmark) New York, Van Nosirand Reinhold Co., 1969 
10 p refs In: Atmospheric Emissions, Proceedings of the 

NATO Advanced Study Inst., Agricultural Coll, of Norway, 
As, Norway, Jul. 29-Aug. 9, 1968. p. 165-174. Inst, supported 
by NATO, the U.S. Air Force, and the U.S. Navy. 

Discussion of the characteristic features and the 
mechanism of origin of VLF and LF emissions in auroral 
regions of the ionosphere. Observations of auroral hiss at 
various latitudes are reviewed. The information concerning 
the noise spectrum in space as observed by a satellite is 
considered. Studies are reported regarding the general shape 
and location of the hiss zones. Mechanisms of the 
generation of auroral hiss are discussed and reasons are cited 
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for ihe discrepancies between the theory and observations 
in earlier attempts to explain emissions by Cerenkov 
radiation. G.R. 

A69-40501* 

HIGH-FREQl E\C V M AGNETIC FLCCTl ATIONS 
ASSOCIATED WITH THE EARTH'S BOW SHOCK, 

R. E. Holzer (California, U., Inst, of Geophysics and 
Planetary Physics, Los Angeles, Calif.), J. V. Olson, and E. 
J. Smith (California Inst, of Tech., Jet Propulsion Lab., 
Pasadena, Calif.) I Sep. 1969 17 p ref Journal of 
Geophysical Research, vol. 74, p. 4601-4617. NASA 
supported research. 

(Contract JPL-950403) 

Investigation of magnetic fluctuations associated with 
the earth's bow shock in the frequency range from 0.5 to 
500 Hz. These fluctuations have been detected with the search 
coil magnetometer on OGO 3. The analyzed shock crossings 
represent data taken at the 64,0(X) bit/sec data rate, where 
the instrumental Nyquist frequency is approximately 140 Hz. 
Power spectra have been computed for various intervals in 
the shock and show a broad band of noise to be present, 
which is of two basic types. First, there is a random 
background of frequencies that covers a range from below 
one to many hundreds of hertz. Superimposed upon this 
background are short-lived packets of coherent elliptically 
polarized radiation that occur randomly at frequencies from 
10 to 500 Hz and range in amplitude from 0.01 to 0.1 gamma. 
Each packet is nearly monochromatic. The spectra computed 
from these data vary with position in the shock and are 
more than two orders of magnitude above interplanetary 
medium spectra and generally more than one order of 
magnitude above the magnetosheath spectra, P.G. 


> A69-40508* 

EXPERIMENTAL VERIFICATION OF DRIFT-SHELL 
SPLITTING IN THE DISTORTED MAGNETOSPHERE. 
T. W. Lezniak, K. A. Pfitzer, and J. R. Winckler (Minnesota, 
U., School of Physics and Astronomy, Minneapolis, Minn.) 
1 Sep. 1969 7 p refs Journal of Geophysical Research, 

vol. 74, p. 4687-4693. 

(Grant NGL- 24-005-008) 

Investigation of drih-shell splitting in the nondipolar 
distorted magnetosphere as proposed by Roederer (1967). 
The theory is tested experimentally by using data from an 
electron spectrometer on the synchronous-orbit satellite ATS 
1 and data from an electron spectrometer and ion chamber 
on the elliptical orbit satellite OGO 3. The agreement between 
calculated and measured fluxes is satisfactory not only in 
predicting the proper noon-to-midnight asymmetry but also 
in correctly predicting the pitch-angle distribution as a 
function of local time. P.G. 


A69-40775* 

OBSERVATIONS OF TWO COMPONENTS IN 
ENERGETIC SOLAR X-RAY BURSTS 
S. R. Kane (California, U., Space Sciences Lab., Berkeley, 
Calif.) Aug. 1969 4 p refs Asirophysical Journal, vol. 157, 
Pt-2, p. L139-L142. 

(Contract NAS5-9094) 

Measurements made with the solar X-ray detector aboard 
the OGO 5 satellite show that some energetic (more than 
9.6 keV) solar X-ray bursts consist of two components. An 
impulsive component reaches its peak early in the event, 
approximately in coincidence with the peak in the microwave 
burst, and has a photon spectrum consistent with a power 
law in energy. A slower component attains its maximum 
later in the event and has a photon spectrum steeper than 
that for the impulsive component. The measurements also 
show that in some X-ray bursts only the slower component 
is observable. The impufsive component is attributed to the 
bremsstrahlung emission from electrons with a nonthermal 
.energy distribution. (Author) 


A69-42428* 

THE LOCATION OF I HE DIP EQUATOR AT E-LA^ ER 


ALTITUDE. 

J. C. Cain (NASA, Goddard Space Flight Center, Greenbelt, 
Md.) Sep. 1969 4 p refs Radio Science, vol. 4, p. 781-784. 
(International Symposium on Equatorial Aeronomy, 3rd, 
Ahmedabad, India, Feb. 3- 10, 1969.) 

Tabulation of the position of the magnetic dip equator 
at 100 km, and of the gradient of position with time and 
altitude, using the POGO (19/68), GSFC (12/66), and IGRF 
(10/68) geomagnetic field models. The positions agree within 
a few tenths of a degree wuh each other but differ up to 
2 deg from older models and charts. The maximum gradients 
with time (0.2 deg/yr) and altitude (minus 0.3 deg/ 100 km) 
occur to the west of Africa. (Author) 

A69-42693*# 

OBSERVATIONS OF THE MICROSTRUCTURE OF THE 
EARTH'S BOW SHOCK 

P. J. Coleman, Jr. (California, U., Inst, of Geophysics and 
Planetary Physics, Los Angeles, Calif.) and R. W. Fredricks 
(TRW Systems Group, Space Sciences Lab., Redondo Beach, 
Calif.) New York, Gordon and Breach, Science Publishers, 
Inc., 1969 30 p refs In: Plasma Instabilities in Astrophysics, 
Proceedings of the Conference, Monterey, Calif., Oct. 14-17, 
1968. p. 199-228. Conference Sponsored by the American 
Astronomical Society, the American Physical Society, 
Stanford U„ and the U.S. Atomic Energy Commission. 
(Contracts NAS5-9278; NAS5-9098) 

Discussion of some very recent observations of 
fluctuating electric fields and their apparent relationship to 
the MHD bow shock structure as defined by a low frequency 
fluxgate magnetometer. The observations were made by 
instruments aboard OGO 5 launched on March 4, 1968 into 
a highly elliptical earth orbit. Detailed magnetometer and 
ac electric field data for two bow shock traversals have been 
correlated. The raw data from some 58 other shock traversals 
are examined. A descriptiors is given of the electric field (or 
plasma wave) detector flowm on OGO 5. G.R. 

A69-43132,^ 

LAST OF THE OGO'S. 

P. J. Parker Oct. 1969 3 p Spaceflight, vol. 11, 

p. 363-365. 

General description of the design and research program 
of the OGO 6 which is \dSl of the OGO series and was 
launched on June 5, 1969. Tbc initial orbit, inclined at 82 deg 
to the equator, ranged between 245 and 680 miles and had 
a period of about 100 min. The 1393-lb spacecraft carries 
25 experiments for obtaining data over a complete range of 
latitudes, extending from the equator to the poles. These 
experiments relate to the earth’s upper atmosphere and 
ionosphere, the auroral regions surrounding the poles, and 
the edges of the regions of trapped radiation. Particular 
emphasis is placed on the interrelationships between particle 
activity, aurora and airglow, tbe geomagnetic field, the neutral 
and ionized composition, wave propagation and noise, and 
the input solar energy co?nlributing to ionization and 
heating. Z.W. 

A69-43I72* 

INTENSITY CORRELATIONS AND SUBSTORM 
ELECTRON DRIFT EFFECTS IN THE OUTER 
RADIATION BELT MEASURED WITH THE OGO 3 AND 
ATS I SATELLITES. 

K. A. Pfitzer and J. R. W'irrdkler (Minnesota, U., School of 
Physics and Astronomy, Minneapolis, Minn.) 1 Oct. 1969 
14 p refs Journal of Geophysical Research, vol. 74, 
p. 5005-5018. 

(Grant NGL-24-005-008) 

Study of the space-time distribution of the radiation in 
the outer radiation belt using the correlated data of two 
satellites, ATS 1 and OGO 3. The applicability of known 
models of the distorted magnetosphere during quiet conditions 
is tested in order to \erif> that under these known conditions 
the spectrometers could be brought into simultaneous 
agreement at various points on common drift shells in the 
very slowly changing outer zof>c. This comparison is extended 
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to cases of large electron flux increases during magnetosphcric 
subsiorms typified by auroral-zone bay events. Z.W. 

A69-43I83* 

ACCESS OF SOLAR PROTONS INTO THE POLAR CAP: 
A PERSISTENT NORTH-SOL TH ASYMMETRY. 

L. C. Evans and E. C. Slone (California Inst, of Tech,, 
Pasadena, Calif.) 1 Oct. 1969 5 p refs Journal of 

Geophysical Research, vol. 74, p. 5127-5131. 

(Contract NAS5-3095: Grant NGL-05-002-007) 

Before the magnetic storm sudden commencement during 
the Nov. 2, 1967, solar particle event, the access of 1.2 to 
40 MeV protons into the high latitude portion of the northern 
polar region was delayed by about 20 hours. At the same 
time, the access delay for 10 to 40 MeV protons was less 
than one hour in the southern polar region and at middle 
northern latitudes. The implications of the north-south 
asymmetry are discussed. (Author) 


A69-43184* 

INITIAL OBSERVATIONS OF GEOMAGNETICALLY 
TRAPPED PROTONS AND ALPHA PARTICLES WITH 
OGO 4. 



T. A. Fritz and S. M. Krimigis (Iowa, U., Dept, of Physics 
and Astronomy, Iowa City, Iowa) 1 Oct. 1969 7 p refs 
Journal of Geophysical Research, vol. 74, p. 5132-5138, 
Research supported by the National Research Council of 
Canada. 

(Contract NAS5-3097; NASA Order R-2 1-009-004(1 3); 
Contracts Nonr- 1509(06); Now-62-0604-C) 

Discussion of observations obtained with two totally 
depleted solid-state detectors with thicknesses of 34 and 7.2 
microns designed to measure protons and alpha particles, 
respectively, on the OGO 4 spacecraft. Both detectors have 
four electronically determined energy channels. Comparison 
of the data with various predictions of models that consider 
the solar wind as a source of trapped particles shows serious 
discrepancies between theory and observations. G.R. 


A69-436II 

MEASLREMENTSOF SOLAR X-RAY EMISSION FROM 
THE OGO-4 SPACECRAFT. 

T. A. Chubb, H. Friedman (U.S. Navy, Naval Research 
Lab., E. O. Hulburt Center for Space Research, Washington, 
D.C.), D. M, Horan, and R. W. Kreplin Amsterdam, 
North-Holland Publishing Co., 1969 10 p refs In: Solar 
flares and space research, COSP.AR, Plenary Meeting, 1 1th, 
Symposium, Tokyo, Japan, May 9-11, 1968, Proceedings, 
p. 121-130. Symposium co-sponsored by the International 
Astronomical Union, the International Union of Geodesy 
and Geophysics, and the International Scientific Radio 
Union. 

Instrumentation aboard OGO 4 monitors solar X-ray 
fluxes in four bands (0.5-3A, 1-8A, 8-16A, and 44-50A) with 
high lixe resolution and sufficient dynamic range to compare 
peak fluxes during flares with preflare and postflare 
conditions. Comparisons with SOLRAD X-ray data obtained 
with similar detectors during the IQSY show that the quiet 
sun base level in the 8-20 A band had risen in 1967 by a 
factor of about 30, while in the 1-8 A band the increase 
has been greater than a factor of 100. The 44-60 A flux has 
shown an increase of a factor of 10. From a number of 
large flares recorded by OGO 4 in July and August 1967, it 
is observed that the flare X-ray emission starts earliest in 
the shortest wavelengths; the 0.5-3 A band leads the 1-8 A 
and 8-16 A bands by about one minute. Peak fluxes are 
also reached earliest at the shortest wavelengths. (Author) 


A70- 10444* 

ATTEMPTS TO MEASURE MIC ROMETEOROID FLUX 
ON THE 0C;0 2 AND OGO 4 SATELLITES. 

C. S. Nilsson, D. Wilson (Smithsonian Institution, 
Smithsonian Astrophysical Observatory, Cambridge. Mass.), 
kUnd F. W. Wright 15 Oct. 1969 9 p refs Journal of 

Kjeophysical Research, vol, 74. p. 5268-5276. 

(Contract NAS5-11007) 


Description of the micrometeoroid experiments on the 
OGO 2 and OGO 4 satellites. The aim of the OGO 2 
experiment was to measure the velocities, masses, and orbits 
of dust particles in the earth’s dust cloud. No orbits were 
determined, and it is questionable whether any 
micrometeoroids of mass greater than I picogram impacted 
on the sensors during the 1300 hr in which good data were 
obtained. The OGO 4 expenment was modified in an attempt 
to measure a flux obviously much smaller than previously 
anticipated. No micrometcoroids capable of penetrating 4000 
A of A1 have impacted on ionization sensors with a total 
effective area of 5 sq cm ster during a 30(X)-hr exposure. 
The flux of micrometeoroids greater than 1 picogram in the 
neighborhood of the earth is less than .(X)2 particles/sq m 
sec 2 pi ster. (Author) 

A70-I2902* 

PRIMARY COSMIC-RAY ELECTRON ENERGY 
SPECTRUM FROM 10 TO 200 MEV OBSERVED IN 
INTERPLANETARY SPACE. 

C. Y. Fan, J. L’Heureux, and P. Meyer (Chicago, U., Enrico 
Fermi Inst, for Nuclear Studies, Chicago, III.) 13 Oct. 1969 
4 p refs Physical Review# Letters, vol. 23, p, 877-880. 
(Contract NAS5-9096; Grant NGR-14-001-005) 

Measurement of the quiet-time flux and energy spectrum 
of primary cosmic-ray electrons in the energy range from 
10 to 200 MeV in interplanetary space. The investigation 
was carried out with an instrument on board the OGO 5 
satellite and covers the period from Mar. 15 to Apr. 25, 
1968. When these 1968 results are compared with the 1966 
results of L’Heureux and Meyer ( 1968) and of Webber (1968), 
a difference of almost an order of magnitude exists which 
is probably due to an enhanced modulation at the time of 
the measurement. M.M. 

A70- 13980* 

HELIOGRAPHIC LATITUDE DEPENDENCE OF THE 
DOMINANT POLARITY OF THE INTERPLANETARY 
MAGNETIC FIELD. 

P. J. Coleman, Jr. (California, U., Inst, of Geophysics and 
Planetary Physics, Los Angeles, Calif.) and R. L. Rosenberg 
I Nov. 1969 12 p refs Journal of Geophysical Research, 
vol. 74, p. 5611-5622. 

The measurements of the interplanetary magnetic field 
taken with the Mariners 2, 4, and 5, and the OGO 5 cover 
several parts of the interval from September 1962 to the 
present and several paths through the region between 0.7 
and 1.5 .AU and between plus and minus 7.3 deg in solar 
equatorial latitude. Evidence is found for a distinct dominant 
polarity effect in the magnetic field. Specifically, the dominant 
polarity of the field was inward (toward the sun) at 
heliographic latitudes above the solar equatorial plane and 
outward (away from the sun) at latitudes below this plane. 
Magnetographs of the polar regions of the sun indicate that 
the dipolar component of the sun’s fuel has been inward 
over the northern hemisphere and outward over the southern 
hemisphere since the last maximum in solar activity, which 
occurred in 1958. The results suggest that over most of a 
solar cycle, the dominant polarity of the interplanetary field 
in either the northern or southern hemLsphere of 
interplanetary space is just that of the dipolar component 
of the sun's field in the same hemisphere. (Author) 

A70- 13994* 

EFFECTS OF SECONDARY ELECTRON EMISSION ON 
ELECTRON TRAP MEASUREMENTS IN THE 
MAGNETOSPHERE AND SOLAR WIND. 

L. W'. Parker (Mount Auburn Research Associates, Inc., 
Cambridge, Mass.) and E. C. Whipple, Jr. (ESSA, Research 
Labs., Aeronomy Lab., Boulder, Colo.) I Nov. 1969 12 p 
refs Journal of Geophysical Research, vol. 74, p. 5763-5774. 
NASA supported research. 

(Contract E-22-8-69(N)) 

Extension of a previously developed theory for the 
behavior of an electron trap mounted on a charged spacecraft 
to include the contributions of secondary electrons emitted 
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from the spacecraft surfaces. Analytic formulas are derived 
ihat reproduce the results of particle trajectory calculations 
for all probe and satellite potentials, in the limit of large 
Debye length and no magnetic field. The analysis is 
complicated by the possible presence of a potential barrier 
for a repulsive satellite, and also by the presence of more 
than one emitting surface. It is shown, in solar wind 
measurements where both hot and cold electron components 
arc sometimes inferred, that while the hot component may 
be correctly attributed to the plasma, the cold component 
can at limes be attributed to secondaries from the spacecraft 
surfaces. Incorrect interpretation of the observed currents 
has led in the past to overestimates of the electron 
concentration. A correct interpretation leads to electron 
concentrations in good agreement with positive ion densities 
measured by other techniques in the solar wind. (Author) 

A70-I5106* 

‘HYSTERESIS’ EFFECTS IN COSMIC RAY 
MODULATION AND THE COSMIC RAY GRADIENT 
NEAR SOLAR MINIMUM. 

S. R. Kane and J, R. Winckler (Minnesota, U., School of 
Physics and Astronomy, Minneapolis, Minn.) 1 Dec. 1969 
9 p refs Journal of Geophysical Research, vol. 74, 
p. 6247-6255. 

(Contract NAS5-2071) 

Cosmic-ray total ionization measurements made in space 
near the earth with the OGO I and OGO 3 ion chambers 
during the period from September 1964 to December 1967 
arc compared with other cosmic-ray measurements in space 
and on the ground. As compared to the recovery phase 
(before May 1965), the apparent long-term modulation of 
the low-energy particles was relatively less during the early 
decreasing phase (June 1965 to December 1966) giving rise 
to the hysteresis effect. The observed effect disappeared 
completely by Apr. 22-28, 1967. The hysteresis effect is 
probably a characieriMic of the modulation mechanism. It 
is not likely to be due to the time variation of a quiescent 
flux of energetic solar particles. (Author) 

A70-I5I16* 

NONDUCTED MODE OF VLF PROPAGATION 
BETWEEN CONJUGATE HEMISPHERES: 

OBSERVATIONS ON OGO’s 2 AND 4 OF THE 
’’WALKING-TRACE” WHISTLER AND OF IXJPPLER 
SHIFTS IN FIXED FREQUENCY TRANSMISSIONS. 

J. J. Angerami (Stanford U., Stanford Radioscience Lab., 
Stanford, Calif.) and F. Walter 1 Dec. 1969 19 p refs 

Journal of Geophvsicai Research, vol. 74, p. 6352-6370. 
(Contracts NAS5-3093; NOOO 14-67- A-01 12-0012; Grants 
NGR-05-020-008: NSF GA-1151; NSF GA-1485; 

NSF GP-948; NsG-174) 

Description of a new whistler phenomenon identified in 
mid-latitude (about 50 deg) spectrographic records from the 
VLF experiment aboard the low altitude polar satellites 
OGO 2 and OGO 4. Evidence for nonducted whistler-mode 
propagation from one hemisphere to the conjugate ionosphere 
has been found. The nonducted propagation manifests itself 
both in naturally occurring whistlers and in man-made 
signals. G.R. 

A70-I5n7* 

WHISTLER-MODE EMISSIONS ON THE OGO-1 
SATELLITE. 

N. Dunckel and R. A. Helliwell (Stanford U., Stanford 
Radioscience Lab.. Stanford, Calif.) 1 Dec. 1969 15 p refs 
Journal of Geophvsicai Research, vol. 74, p. 6371-6385. 
(Contract NAS5-2131: Grants NsG-174; NGR-05-020-288; 
NGR-05-020-008; NSF GP-948) 

Results of magnetospheric observations of whistler-mode 
emissions made by the OGO- 1 satellite over the frequency 
range of 0.3 to 100 kHz. Taken during the geomagnetically 
quiet period from September 1964 through May 1965, the 
data cover geocentric distances from 2 to 24 earth radii and 
geomagnetic latitudes in the range of plus or minus 50 deg. 
The spectra of emissions resemble those of chorus and 


midlatitude hiss observed on the ground. An important new 
result is the observation that the upper-frequency limit of 
most of the these emissions is proportional to the minimum 
electron gyrofrequency along the magnetic field line passing 
through the satellite. This is interpreted to mean that the 
source of these emissions lies close to the equatorial plane. 
Estimates of the average intensity of these emissions agree 
with the intensity required to explain the precipitation of 
electrons through pitch-angle scattering by whistler-mode 
waves. (Author) 

A70-I5I27 

RESONANT COM P R ESSIO N A L WAVES IN THE 
GEOMAGNETIC TAIL. 

G. L. Siscoe (McDonnell Douglas Corp., McDonnell Douglas 
Astronautics Co., Western Div., Santa Monica, California, 
U., Dept, of Meteorology, Los Angeles, Calif.) 1 Dec. 1969 
5 p refs Journal of Geophysical Research, vol. 74, 
p. 6482-6486. Research supported by the McDonnell Douglas 
Independent Research and Development Program. 

Irregularities in the solar wind can excite compression 
waves in the geomagnetic tail that have their maximum 
amplitude in the plasma sheet. Details such as the exact 
frequency and spatial distribution of the waves depend on 
the overall geometry of the tail. Estimates of these properties 
are obtained by use of a single-layered, two dimensional 
model. Symmetric and antisymmetric modes are studied. For 
the physical parameters chosen to represent the typical tail, 
the fundamental period of the antisymmetric mode is 
approximately U min and that of the symmetric mode is 
approximately 2 min. (Author) 

A7(M5I28* 

TEMPORAL VARIATIONS OF SOLAR LYMAN ALPHA 
R. R. Meier (U.S. Navy, Naval Research Lab., E. O. Hulburt 
Center for Space Research, Washington, D. C.) 1 Dec. 

1969 4 p refs Journal of Geophysical Research, vol. 74, 
p. 6487-6490. NASA supported research. 

Geocoronal Lyman-alpha was observed by the OGO 4 
spacecraft from August through December 1967. The emission 
rate at a fixed orientation with respect to the sun was found 
to have short-term fluctuations of less than plus or minus 5 
per cent superimposed on a monthly (or 27-day) variation 
of as much as plus or minus 15 per cent. These phenomena 
are attributed to variability of the Lyman-alpha flux at the 
center of the solar emi.ssion line. (Author) 

A70-I5522*j^ 

METEOROLOGICAL RESULTS FROM 

MLLTI-SPECTRAL PHOTOMETRY IN AIRGLOW 
BANDS BY THE OGO-4 SATELLITE. 

L. J. Allison (NASA, Goddard Space Flight Center, 
Greenbelt, Md.), J. E. Blamont (Centre National de la 
Recherche Scieniifique, Paris, France), W. B. Fowler, E. R. 
Kreins (Applications Center, W'ashington, D.C.), E. I. Reed, 
and G. Warnecke Nov. 1969 11 p refs Journal of the 

Atmospheric Sciences, vol. 26, p. 1329-1339. 

The presence or absence of clouds, their characteristics, 
and variations of surface albedo have been correlated with 
observations made at several different wavelengths in the 
visible spectrum. These were made at high and low nighttime 
light levels by an airglow photometer aboard the OGO 4 
satellite during August 1967 through January 1968. The 
wavelength regions studied were approximately 50 A bands 
centered at 3914, 5577, 5893, 6225, and 6300 A, in the energy 
range of 10 to the minus 7t.li power to 10 to the minus 3rd 
power erg/sq cm-sec-A sler with a field of view of 
approximately 10 deg. It »^as found that at the longer 
wavelengths (1225 and 6300 A) the observations were strongly 
influenced by the variations of surface albedo. At the 
shorter wavelengths, the surface albedo variations were partly 
masked by the light returned through Rayleigh and Mie 
scattering. Preliminary anal v >is is made of surface and clouds 
by study of reflective radj^ince under moonlight and other 
nocturnal illuminations. P».>ssibilities of further analysis are 
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examined, including methods of deducing cloud height 
information. (Author) 

A70-!5645»# 

INFLIGHT RADIOMETRIC CALIBRATION OF OGO-IV 
AIRGLOVV PHOTOMETER. 

J. E. Blamont, W. B. Fowler (Centre National de la Recherche 
Scientifique, Paris. France), and E. I. Reed (NASA, Goddard 
Space Flight Center, Greenbelt, Md.) Oct. 1969 12 p Optical 
Society of America, Annual Meeting, Chicago, 111., Oct. 21-24, 
1969, Paper. 

Description of the in-flight calibration of a low-brightness 
photometer which viewed the airglow in the visual and UV 
wavelengths directly below the spacecraft and at 6300 A 
above the satellite. The stability of responsivity in orbit is 
checked by comparing moonlit earth radiance over the oceans 
on repeated orbits under varying cloud conditions. Studies 
of a number of orbits show the ratios of moonlit radiances 
at 3914 A and 6225 A follow closely the values predicted 
from calculations of reflected radiance of the earth’s 
atmosphere. Absolute responsivity determined from the 
overhead transit of Saturn in October and Jupiter in December 
indicates a 33 per cent drop in responsivity from the laboratory 
calibration in March 1966. This decrease, applied to all 
filtered channels, gives radiance values in near agreement 
with ground-based airglow measurements at 63(X) A. 

(Author) 

A70-I7376* 

OBSERVATIONS OF PLASMA WAVES IN SPACE. 

G. M. Crook, R. W. Fredricks, I. M. Green (TRW Systems 
Group, Redondo Beach, Calif.), C. F. Kennel (California, 
U„ Berkeley, Calif.), and F. L. Scarf New York American 
Elsevier Publishing Co., Inc., 1969 26 p refs In: Plasma 
Waves in Space and in the Lab., NATO, Advanced Study 
Inst., Roros, Norway, Apr. 17-26, 1968, Proceedings. Volume 
1. p. 379-4()4. Research supported by the TRW Systems 
Group Independent Research Program. 

(Contracts NAS2-3410; NAS2-4673; NAS5-9278; Grant 
NASw-1598) 

Brief discussion of techniques used to measure plasma 
waves in space and of some of the unique problems associated 
with this type of research. Low-altitude electric and magnetic 
field data, primarily obtained with the OV3-3 (1966-70A) 
spacecraft experiment, are presented. Preliminary results 
obtained from Pioneer ! <nd OGO 5 are very briefly 
discussed. M.M. 

A70-18530* 

A STUDY OF THE INFLUENCE OF MAGNETIC 
ACTIVITY ON THE LOCATION OF THE 

PLASMAPAl SE AS MEASURED BY OGO-5 
C. R. Chappell, K. K. Harris, and G. W. Sharp (Lockheed 
Missiles and Space Co.. Palo Alto, Calif.) 1 Jan. 1970 7 p 
refs Journal of Geophysical Research, vol. 75, p. 50-56. 
(Contract NAS5-9092) 

The plasmapause position has been measured quite well 
by the light ion mass spectrometer aboard OGO 5, which 
measures the concentrations of H(+), He(+), and 0(+) ions 
as a function of L and local time. The influence of magnetic 
activity on this plasmapause position has been studied for 
the local-time regions at 1000 plus or minus 2 hours and 
0200 plus or minus 2 hours. The plasmapause location shows 
a general decrease in radius with increasing activity in both 
regions. The time lag between the onset of magnetic 
activity and the change in plasmapause radius is found to 
be about 2 to 6 hours for the 0200 local-time region. However, 
the time lag for the 1000 local-time region is not well defined, 
although the 6-hour lag lime seemed to fit some of the 
cases belter than 12- or 24-hour periods that were examined. 
By using the 2- to 6-hour response time, the plasmapause 
density profiles in the 0200 local-time region were grouped 
according to magnetic activity. This grouping displays the 
typical plasmapause reaction in this local-time region to 
increasing magnetic activity with the knee position moving 
to lower L value.s, the sharpness of the knee increasing, and 


the total concentration hsveis inside and outside the knee 
remaining approximately the same at 1000 ions/cu cm and 
I ion/cu cm, respectively. (Author) 

A70-I8532* 

SATELLITE OBSERVATIONS OF EQUATORIAL 
PHENOMENA AND DEFOCUSING OF VLF 
ELECTROMAGNETIC WAVES. 

R. R. Scarabucci (Stanford U., Stanford, Calif.) 1 Jan. 
1970 16 p refs Journal of Geophysical Research, vol. 75, 
p. 69-84. 

(Contract NAS5-3093; Grants NGL-05-020-008; NSF 
G P-948) 

Amplitude measurements of whistlers and signals from 
VLF transmitters have been made with the low altitude, 
polar-orbiting OGO 4 satellite. Two aspects of these 
measurements related to the behavior of the waves near the 
magnetic equator are described and interpreted: (1) Daytime 
spectrograms taken near the magnetic equator show a 
remarkable high frequency cutoff in the amplitude of the 
VLF whistler waves. The cutoff frequency decreases as the 
satellite approaches the magnetic equator, and sometimes 
all signals drop below the equipment threshold. This feature 
is also present when the signals from different VLF 
transmitters are simultaneously observed. It is shown that 
the above phenomenon is explained primarily by absorption 
in the D and E regions of the ionosphere and by the daytime 
ray trajectories near the equator, (2) During the night, 
absorption becomes relatively small, but nevertheless an 
abrupt amplitude cutoff of signals from VLF transmitters 
may still occur. This nighciime cutoff is explained primarily 
by defocusing near the equator, which is enhanced for 
nighttime ionization profeJes. The defocusing of the VLF 
waves depends strongly upjon the rapid change of ionization 
gradient occurring beiweera 500 and 1000 km of height and 
also upon the curvature the earth's magnetic field around 
the magnetic equator. (Author) 

A70-18534* 

COMPARISON OF CERTAIN VLF NOISE PHENOMENA 
WITH THE LOWER HYBRID RESONANCE 

FREQf FNCY CALCT LATED FROM SIMULTANEOUS 
ION COMKJSmON ME ASUREMENTS. 

T. Laaspere (Dartmouth Coll., Hanover. N.H.) and H. A. 
Taylor, Jr. (NASA, Goddaurd Space Flight Center, Lab. for 
Atmospheric and Biologicai Sciences, Greenbelt, Md.) I Jan. 
1970 10 p refs Journal of Geophysical Research, vol. 75, 
p. 97-106. 

(Contract NAS5-3092) 

Certain vlf noise phenomena commonly observed with 
electric dipole antennas ort the Alouette, OGO, and Injun 5 
spacecraft have been associated with the lower hybrid 
resonance frequency of the ionospheric medium in the vicinity 
of the spacecraft. By using simultaneous vlf and ion mass 
spectrometer data from OGO 4, it has now become possible 
to compare the characteristic frequencies of these noise bands 
with the lower hybrid resonance frequency f sub LH calculated 
directly from ion composition measurements. The results of 
the study show a clear correspondence between the 
independent observations ov^r a wide range of variation of 
f sub LH. Some differences between the vlf and the 
spectrometer results arc also evident and suggest that the 
characteristic frequencies of lower hybrid resonance noise 
phenomena observed by satellite-borne vlf receivers may not 
always be determined in the immediate vicinity of the 
spacecraft. (Author) 

A70- 18546* 

OBSERVATIONS OF THE PLASMAPAUSE FROM 
OGO-5. 

C. R. Chappell (Lockheed Missiles and Space Co., Palo 
Alto, Calif.), K. K. Harris, and G. W. Sharp 1 Jan. 1970 
6 p refs Journal of Geophysical Research, vol. 75, 
p. 219-224. 

(Contract NAS5-9092) 

The data from the ion spectrometer aboard the OGO 5 
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vehicle have been analyzed for the early orbits. The profiles 
of 0(+), He(-), and H(^) ion concentrations have been 
obtained as a function of the geomagnetic parameter L. The 
detailed character of the plasmapause has been observed. It 
is found that the concentration change at the plasmapause 
location is highly variable being at times gradual and at 
other times very abrupt. The diameter of the plasmasphere 
is found to depend upon the magnetic activity, showing a 
significant decrease when the magnetic activity is high. The 
plasmapause is found to occur independently in all ton species 
at precisely the same location. An interesting 'wavelike’ 
structure in the ion concentration is observed in the vicinity 
of L - 6. (Author) 


HARMONIC ION CYCLOTRON RESONANCES 

OBSERVED BY THE OGO-4 SATELLITE. 

H Kikuchi (Max-Planck-Institut fuer Aeronomie, Lindau 
ueber Norlheim, West Germany) 17 Jan. 1970 2 p Nature, 
vol. 225, p. 257, 258. . . u 

Discussion of a new phenomenon associated with 
proton whistlers which has been observed in the VLF 
recordings from the OGO 4 satellite. The new effect appears 
on a frequency-time spectrogram as several separated, narrow, 
steady bands of noise whose center lines are located at 
multiples of the ion cyclotron frequency. G.R. 


A70-21377* 

INITIAL DECELERATION OF SOLAR WIND POSITIV E 
IONS IN THE EARTH'S BOW SHOCK. 

M. Neugebauer (California Inst, of Tech., Jet Propulsion 
Lab., Pasadena, Calif.) 1 Feb. 1970 17 p refs Journal of 
Geophysical Research, vol. 75, p. 717-733. 

Assessment of high-time-resolution plasma measurements 
made on the upstream edge of the earth's bow shock by 
the combination of a Faraday cup with modulation grid 
dnu a curved-plate analyzer on the satellite OGO 5. These 
observations show that the soiar-wlnd positive ions often 
undergo a substantial deceleration just upstream of the shock's 
steep gradient of magnetic-field strength. This deceleration, 
which is not necessarily accompanied by a temperature 
increase, may be caused by a charge-separation electric field 
on the upstream side of the bow shock. (Author) 


A70-2I380* 

OGO 3 OBSERVATIONS OF ELF NOISE IN THE 
MAGNETOSPHERE. 

R. E. Holzer (California, U., Los Angeles, Calif.), C. T. 
Russell, and E. J. Smith (California Inst, of Tech., Jet 
Propulsion Lab., Pasadena, Calif.) I Feb. 1970 14 p refs 
Journal of Geophysical Research, vol. 75, p. 755-768. 
(Contract JPL-95(U03; Grant NGR-05-007-235) 

Examination of the noise present between I and 1000 
Hz at the magnetic equator with the OGO 3 search coil 
magnetometer, revealing a previously unobserved class of 
signals existing only in the outer plasmasphere. These waves 
arc propagating nearly perpendicular to the magnetic field, 
probably within less than 1 deg of perpendicular to it; they 
exist only between about twice the proton gyrofrequency 
and half the lower hybrid resonant frequency. The waves 
are confined to a region within about 2 deg of the equator 
and therefore have a large amplitude gradient along the 
magnetic field lines. They are resonant with harmonics of 
the electron bounce frequency and have sufficient amplitude 
(approximately 10 milligammas rms) to cause the observed 
pitch-angle diffusion of electrons mirroring near the 
equator. (Author) 


A70.23490* 

DIRECT DETECTION OF ASYMMETRIC INCREASES 
OF EXTRATERRESTRIAL RING Cl RREN P PROTON 
INTENSITIES IN THE OLTER RADI ATION ZONE. 

L. A. Frank (Iowa, U., Iowa City, Iowa) 1 Mar. 1970 
6 p refs Journal of Geophysical Research, vol. 75, 
p. 1263-1268. 

(Contract NAS5-2054; Grants Non r- 1509(06); 


NGL- 16-00 1 -002) 

Measurements of the spatial distributions and temporal 
variations of the extraterrestrial ring current proton intensities 
near the magnetic equator during selected phases of two 
moderate magnetic storms on July 9 and September 8, 1966, 
provide direct evidence of asymmetric enhancement of these 
proton intensities deep in the outer radiation zone, during 
the early development of the latter magnetic storm. Increases 
of these low energy proton (from 5 to 50 keV) intensities in 
the evening-midnight quadrant of the outer radiation zone 
on L shells of about 3.5 to 5.0 were accompanied by a 
substantial polar magnetic substorm observed during similar 
local times. However, no increa.ses of proton intensities at 
levels above those typical of the quiescent ring current centered 
at L of about 6.5, were yet observed near local noon, several 
hours later. Several implications that concern the origin and 
motions of this plasma during the early development phase 
of the magnetic storm are discussed. (Author) 


A70-2349P 

OMNIDIRECTIONAL INTENSITY CONTOURS OF 
LOW ENERGY PROTONS /0.5 TO 50 keV/ IN THE 
EARIH'S OUTER RADIATION ZONE AT THE 
MAGNETIC EQUATOR. 

L. A. Frank and H. D. Owens (Iowa, U., Iowa City, Iowa) 

I Mar 1970 10 p refs Journal of Geophysical Research, 
vol. 75, p. 1269-1278. 

(Contracts NAS5-2054; Nonr- 1509(06); Grants 
NGL-16-001-002; NsG-233-62) 

Observations of low-energy proton intensities within 
seven selected energy bandpasses spanning the energy range 
from 0.5 to 50 keV are summarized in diagrams of L versus 
time for the period of June 10 through July 23, 1966. These 
contours of omnidirectional, differential proton intensities 
were calculated via measurements of the directional, 
differential spectrums of the proton intensities with a sensitive 
electrostatic analyzer array borne on the earth satellite 
OGO 3 at mid- and low latitudes in the outer radiation 
zone and are normalized to a geomagneiic latitude of 0 deg 
(magnetic equator). Diagrams of L versus time provide a 
compact, useful summary of these unique observations of 
proton intensities over L values ranging from 3.0 to 12 and 
promote further insight into the morphological features of 
one of the most dynamically important components of 
magnetospheric plasma. (Author) 


A70-23493* 

OBSERVATIONS OF THE Al RORA IN THE FAR 
ULTRAVIOLET FROM OGO 4. 

T. A. Chubb and G. T. Hicks (U.S. Navy, E. O. Hulburt 
Center for Space Research, Washington, D. C.) I Mar. 
1970 22 p refs Journal of Geophysical Research, vol. 75, 
p. 1290-1311. NASA supported research. 

Observations of the aurora have been made from the 
OGO 4 spacecraft in the far ultraviolet. Auroral arcs were 
found to be easily detectable even in full sunlight, and the 
aurora was observed to be continuously present with little 
difference between Southern and Northern Hemispheres. The 
morphology of the far ultraviolet aurora is quite similar to 
that of the visible aurora. The middle day aurora was observed 
to be about 40% as bright as the middle night aurora and 
to occur at about 8 deg higher invariant latitude. Minimum 
relative brightness seems to occur in late morning. The center 
of the auroral oval was generally ob^erved to be dark. Lyman 
alpha rich arcs were frequently observed on evening crossings 
of the oval and were observed cqualorward of arcs of normal 
color; in three morning crossings of the oval, Lyman alpha 
rich arcs were observed poleward of arcs of more normal 
color. At high Kp the auroral display brightened and moved 
equatorward. Displays with considerable stability in arc 
structure for periods of up to 5 hours were observed, whereas 
other displays showed significant change from ojbit to orbit. 
Arcs were observed with maximum contrast relative to the 
dayglow in the 1350- to 1550-A band. (Author) 
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A70-25746* 

X-RAY PULSE IN 

THE ^ lake OF SEPTEMBER I M2. I96S, 

.^California. U.. Berkeley, Calif.) and H Zirin 
F^b ‘"l97^"rrf Observatories. Pasadena. Calif.) 

(Contract NAS5-9094; Grant NGL-05-002-071) 

j.. of the optical and X-rav data on the flare 

kadsToThi r' <^oniparison 

leaas to the identification of a hard X-ray pulse with the 

formation of a brilliant kernel. Each stage in the X-rav event 
js shown to correspond to a definite pLt [n fh^ 
development of the flare. ^ V g 

A7ft-26568* 

;|[^«ATI0N OF THE ion-temperature GRADIENT 

orriv. field lines in the OI TFR 

PLAS.MASPHERE. OLILR 

Space 'rc'i k' (NASA, Goddard 

p e Flight Center, Lab. for Atmospheric and Biological 
&iences, Greenbelt, Md.) Mar. 1970 6 p refs Planetary 
and Space Science, vol. 18, p. 417-422. ^ 

•he ?<j“at'ons of thermal diffusion are used to explore 
the variation of the ion-temperature in the Xer 
is ‘•’«= dominant positive ion The 
lon-temperature gradient component in the direction of the 
magnetic field is a function of only the ratio of the H(-i-) 

‘he field direction 

fe^n.‘^ acceleration when the ion and electron 

equal. However, if the scale heights are 
equa then the lon-temperature gradient is independentTf 

ccelera"l^o^Th;^ gravUadona 

fhr« Ih . u ,'on-temperature gradients are determined 
throughout the plasmasphere where the H(-s) He( + ) 

• araftlde o"f ‘nvariant. At 

an altitude of 1^ km in the protonosphere, the magnitude 

* ' (Author) 

A70-2718I* 

^ oHSFR; \TiO\s OF Tur i vm a v 

BEy6n^dVr'.S^ hydrogen CONCENTRArins 

Lab., wfshingtom C^'^’^T'^A^r Research 

PaSHlSr r -p 

sV for'the™2 ■“ p-":: 

U> the sig^arrm^Vo^orX'^h^droS't^^^^ 

either side of apogee ^uggesf an variations on 

background from regionf *ar th^ 
corrcliiion of the background wiih^t f ‘“■'“‘i .P'^ne. and 
40-day period suggests thL^a nokl^ a 

volar-related. ® ® PP"'°" °f ‘he background is 

(Author) 

A70-27I«J» 

sffs «,s, '' 
5 s?s„i"rR -■ 

(Stanford U., Stanford, Calif.) 


THE 


^ro^020^M8;’-^^ NGR-O.S-020-288; 


eSe^o.ll’the^'-^^-SS^^^ 

anri"^ ih^ observations from 0.2 to 100 kHz 

and the intensity decreases with increasing frequency It 
occurs tn bursts having durations of a few kinutes or less 

^uto^fMs^r "r° «'»h any of the expected plasma 

cutoff or resonance fre^uencies and is believed to^ be a 

sate|lTte"^H!ghpass“'no«e ^ 

A70-27594)^ 

lunar limb shock wave 

}. V. HoIIw^ (Max-Planck-lnstitut fuer Phvsik und 
Astrophysik, Garching, West Germany) 1969 5 n refs 
As ronomtsche Gesellsckaft. Mitteilungen no 27 p 2^-226 

wrs7:t;.'s?'r5-*fi!' n«. 

Investigation of a weak shock wave at the lunar limh 

density of 't^rna'wafe knd"!>y a^n'oSlCd 

lable over the entire lunar limb and which accounts for 
prL^nl:™'"^"^^'' observations in a naS^^,' 

O.H. 

A70-29I11* 

time-resolved spectra ni- 
BOW SHOeX TUtBl LENCE IN THE EARTITS 

F. V. Coroniti, R. W. Fredtheks C F Kennel rxpw Ca ♦ 

° d T’ - Los Angeles,^^ahL)! 

Calif) 4 Mav 1970 ^ ^<^^<^ndo Beach, 

vol. 24. p. 995l998 Letters, 

(Contract NAS5-9278) 

the eakT-i" bow\h!Jr.‘^^“‘‘^ of electrostatic turbulence in 
me earth s bow shock struaure. Based on the broad - 

analog e ectnc data from ifie OGO 5 experin..,ii. a f.- t 
resolution spectral analysis was perfor"..« wficli allows 
a complete turbulence spearum o-..r •. -elc icd passband to 
be fornicd each 12.5 mse- details on scales for a 

few Debye lengths ii,di. single modes or their grouns 

d"JsSd" "’eSs 

h/0-29185* 

tSvlaY'ion^ ihstIhStionV^in l\ 

magnetosphere. lions in THE DESKSIDE 

Greenbelt, 'Md.k A^k^lsJAmukh'^'r Center, 

Beltsville, Md.), and H A l'^ifj° L’CO Astro Co., 

Journal of Geo^y "ca^RlseSrko/ ^ 5 % 'I,?, jVo 

Discussion of the variaFiffirv in ‘ ^*^^*‘2489. 

of the plasmapau.se revealed Position and structure 

of the thermal positive fl V, dist.-ibution 

magnetosphere.^Such var:i,ibil” y"'i, ^ I ‘he 

pronounced in ihe irternoorif-dusk'lnrli ? ^ ^®st 

indicative of magnetosphericiirregahrifipc sector and is 

As the OGO 3 satelliL mnrie n 
(1500-1900 LT) and nighiivicb; ('^2OO-0IOO°LTrn^f ^li^skside 
une-July 1966. the dusksidc Aasma^^re 
exhibit an outward expin-onor bulee^akcomn . ‘o 

cases by considcraui- fine Wruciure’ ‘*f^‘^'’‘P^O'ed m .some 
plasmapausc -.a. observed m L nnsiiinn P^.‘'‘>cular, the 
7-8 in ti,o 'Oernoon-dusk lector ,n * ““ L = 

or.r*at std 

-'ability is superimposed «. an 
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of the plasmapause that is similar in shape to that deducted 
from whistler data during 1963, although the 1966-1967 results 
place the plasmapause at a position generally more distant 
by about 152 L. M.V.E. 

A70-29924* 

OBSERVATIONS OK NATl RALLY OCCl RRING VLE 
AND MAN-MADE HF PLASMA WAVES IN Al RORAL 
REGIONS OF THE IONOSPHERE. 

F. T. Bell (Stanford U., Stanford, Calif.) and T. S. Jorgensen 
(Danske Meteorologiske Institut, CharloUenlund, Denmark) 
New York, American Elsevier Publishing Co., 1970 11 p 
refs In: Plasma Waves in Space and in the Lab., NATO, 
Advanced Study Inst., Roros, Norway, Apr. 17-26, 1968, 
Proceedings. Volume 2. p, 377-387. 

(Contract NAS5-3093; Grant NsG-174) 

Discussion of two methods for detecting the position of 
the auroral oval in the polar ionosphere and for monitoring 
the auroral activity with high time and space revolution. 
Both methods involve satellite observations. The first method 
consists in satellite observation of naturally occurring VLF 
aurojal noise. Satellite observation of man-made HF plasma 
waves in the auroral region makes up the second method. 
It is shown that a study of the day to day behavior of the 
auroral oval can be carried out by one or two satellites, 
but that five to six satellites are needed for studies of 
phenomena with lime scales of about 2 hours. A good reason 
for carrying out observations of the auroral oval by means 
of various satellite methods is felt to be the circumstance 
that with the existing relatively thin network of all-sky cameras 
and because of poor meteorological conditions in the Arctic, 
it is seldom possible to select a grouping of stations from 
which the entire auroral oval can be observed. M.V.E. 

A70-30045* 

MAGNETOMETERS FOR SPACE MEASUREMENTS 
OVER A W IDE RANGE OF FIELD INTENSITIES. 

B. G. Ledley (NASA, Goddard Space Flight Center, 
Greenbelt, Md.) Feb. 1970 5 p refs Revue de Physique 
.Appliquee, vol 5, p. 164-168. (Centre National d’Etudes 
Spaiiales, Colloquc International sur les Champs Magnetiques 
Faibles dMnteret Geophysique et Spatial, Paris, France, 
May 20-23, 1969.) 

Discussion of some of the wide range magnetometers 
developed by the Goddard Space Flight Center taking into 
consideration a rubidium vapor magnetometer and a fiuxgate 
magnetometer. Magnetometers of both types are flown on 
the fifth Orbiting Geophysical Observatory (OGO 5). For 
scalar measurements the rubidium vapor magnetometer, with 
a range of three gammas to fifty thousand gammas, has an 
error which reaches a maximum of 1.5 gamma at fifty 
thousand gammas. Present development is directed toward 
reducing the electronic phase shifts and the experiment weight. 
A fiuxgate system is being developed to achieve an accuracy 
of 0.01% up to 60,000 gammas. G.R. 

A70-30059 

ENTRY OF SOLAR COSMIC RAYS INTO THE EARTH’S 
MAGNETOSPHERE 

K. A. Anderson (California, U., Berkeley, Calif.) Dordercht, 
D. Reidel Publishing Co. 1970 15 p refs In: Particles 

and Fields in the Magnetosphere, Summer Advanced Study 
Inst., Symposium, U. of California, Santa Barbara, Calif., 
Aug. 4-15, 1969, Proceedings, p. 3-17. Symposium Supported 
by the U.S. Army, the Defense Atomic Support Agency, 
the Lockheed Aircraft Corp., the U.S. Navy, and the U. of 
California. (Asirophvsics and Space Science Library. 
Volume 17), 1970. 

Examination of the origin and mechanism of entry of 
cosmic electrons and protons into the carlhN magnetosphere. 
The models of closed and open magnetospheres are exam- 
ined in detail, and several recent theories and observations 
conkerning this problem are reviewed and analyzed. It is 
-■'included that the source of these particles entering the 
■^-agneiospherc is the sun. and that the >un is also the direct 
source feeding the magnctoiail. The particles enter the 


magnetosphere on smoothly connected field lines. No 
conclusive experimental demonstration exists that diffusion 
occurs in the tail which suggests the validity of the mode! 
of an open magnetosphere. O.H. 

A70-30069* 

AC ELECTRIC AND MAGNETIC FIELDS AND COLLI- 
SIONLESS SHOCK STRl C I L RES. 

R. W. Fredricks (TRW Systems Groups, Redondo Beach, 
Calif.), C. F. Kennel (TRW stems Group, Rendondo Beach, 
California, U., Los Angeles, Calif.), and F, L. Scarf 
Dordrecht, D. Reidel Publishing Co. 1970 7 p refs In: 
Particles and Fields in the Magnetosphere, Summer Advanced 
Study Inst., Symposium, U. of California, Santa Barbara, 
Calif., Aug. 4-15, 1969, Proceedings, p, 102-108. Symposium 
Supported by the U.S. Army, the Defense Atomic Support 
Agency, the Lockheed Aircraft Corp., the U.S. Navy, and 
the U. of California. (Astrophysics and Space Science Library. 
Volume 17), - 1970. 

(Contracts NAS5-9278; NAS2-4673; Grant NASw-1598) 
Instruments on board Pioneer 8 and 9, and OGO 5 
have provided high time resolution plasma diagnostics from 
which the gross and fine structure of collision-free shocks 
can be deduced. We have found several types of shock 
structures in the high-beta (about I) high Mach number 
(about 10) flows of solar wind plasma impinging upon the 
magnetospheric obstacle and in the low Mach number 
interplanetary shocks. By far the most common structure is 
a large amplitude M H D pulse structure having a characteristic 
length of the initial gradient and trailing wavetrain corre- 
sponding to a few times ihe electron inertial length. The 
dissipation mechanism in such shock structures is provided 
by electrostatic wave turbulence arising apparently from 
current driven electron-proton or proton-proton two stream 
instabilities which saturate nonlinearly. Nonlinear whistler 
mode waves also occur in some shock structures, but provide 
much less efficient dissipation or proton therm alization 
compared with that due to the electrostatic turbulence. 

(Author) 

A70-30074* 

THE RE ACnON OF THE PLASMAPAl SF TO VARYING 
MAGNETIC ACTIVITY. 

C. R. Chappell, K. K. Harris, and G. W\ Sharp (Lockheed 
Research Labs., Palo .Alto, Calif.) Dordrecht, D. Reidel 
Publishing Co. 1970 6 p refs in: Particles and Fields in 
the Magnetosphere, Summer Advanced Study Inst., Symposi- 
um, U. of California. Santa Barbara. Calif., Aug. 4-15, 1969, 
Proceedings, p. 148-153. Symposium Supported by the U.S. 
Army, the Defense Atomic Support Agency, the Lockheed 
Aircraft Corp., the U.S. Navy, and the U. of California. 
(Astrophysics and Space Science Library. Volume 17), 1970. 
(Contract NAS5-9092) 

Analysis of ion concentration measurements conducted 
by the OGO 5 spacecraft in order to characterize the position 
and density profile of the plasmapause as a function of 
local time and the L parameter. The L parameter represents 
the equatorial crossing distance of the field line al which a 
particular plasmapause measurement was taken. It is shown 
that there exists a fair correlation between an increase in 
the magnetic activity and a decrease in the plasmapause 
position within plus or minus two hours of 1000 and 
0200 LT. T.M. 

A70-30076^ 

MAGNETIC FIELD OBSERVATIONS IN HIGH BETA 
REGIONS OF THE MAGNETOSPHERE 
J. P. Heppner (NASA, Goddard Space Flight Center, 
Greenbelt, Md.), B. G. Ledlay. T. L. Skillman, and M. Sugiura 
Dordrecht, D. Reidel Publis.hing Co. 1970 6 p refs In: 
Particles and Fields in the Magnetosphere, Summer Advanced 
Study Inst., Symposium, U. of California, Santa Barbara, 
Calif., Aug 4-15, 1969, Proceedings, p. 165-170. Symposium 
Support by the U.S. Nrniy, the Defense Atomic Support 
Agency, the Lockheed Aircraft Corp., the U.S. Navy, and 
the U. of California. (.Astrophysics and Space Science Library. 


O 

< 


Kn 


VN32 


A70-30090 


Volume 17), 1970. 

Description of the characteristics of geomagnetic field 
distortion in the magnetosphere on the basis of magnetic 
observations conducted by the OGO 1, 3, and 5 satellites. 
Approximate distributions of delta B (the magnitude of the 
measured field minus the magnitude of the reference field) 
are given in the noon and midnight sectors of the magneto- 
sphere for magnetically quiet and slightly disturbed condi- 
tions. A sudden decrease in the magnetic field, followed by 
irregular variations, was often observed near midnight on 
low-latitude inbound orbits of OGO 3. Additional data show 
that following the onset of a magnetic bay disturbance on 
the ground the magnetic field in the tail collapses near the 
meriodional plane of the bay onset. T.M. 

A70-30078* 

Ac MAGNETIC FIELDS. 

R. E. Holzer (California, U., Los Angeles, Calif.) and C. 
T. Russell Dordrecht, D. Reidel Publishing Co. 1970 
18 p refs In: Particles and Fields in the Magnetosphere, 
Summer Advanced Study Inst., Symposium. U. of California, 
Santa Barbara, Calif., Aug. 4-15, 1969, Proceedings, 
p. 195-212 Symposium supported by the U.S. Army, the 
Defense Atomic Support Agency, the Lockheed Aircraft 
Corp., the U.S. Navy, and the U. of California. (Astrophysics 
and Space Science Library. Volume 17), 1970. 

(Contract NAS5-9098; Grants NGR-05-007-235; 
NGR-05-007-0(U) 

Magnetic fluctuations have been observed by ground 
observatories from the Pc5 band to the VLF band. Not all 
these fluctuations have been observed also in space however. 
The precision of satellite-borne instruments, data rates and 
orbital characteristics have restricted observations in the past, 
so that only the lowest and the highest frequencies have 
been examined extensively. Preliminary results from recent 
experiments are beginning to fill this gap. Some of these 
new results are presented together with a review of past 
work. These latest results suggest first that the large amplitude 
100 to 300 sec period waves are field line resonances driven 
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second that ELF hiss and chorus are the result of a plasma 
instability in the equatorial region of the magnetosphere. 

(Author) 

A70-30082* 

VARIATIONS IN ELECTRIC FIELDS FROM POLAR 
ORBITING SATELLITES. 

J. P. Heppner (NASA, Goddard Space Flight Center, 
Greenbelt, Md.) and N, C. Maynard Dordrecht, D. Reidel 
Publishing Co. 1970 7 p refs In: Particles and Fields in 
the Magnetosphere, Summer Advanced Study Inst., Symposi- 
um, U. of California, Santa Barbara, Calif., Aug. 4-15, 1969, 
Proceedings, p. 247-253. Symposium supported by the U.S. 
Army, the Defense Atomic Support Agency, the Lockheed 
Aircraft Corp., the U.S. Navy, and the U. of California. 
(Astrophysics and Space Science Library. Volume 17), 1970. 

Further definition of the characteristics of the electric 
fields inferred from the measurements performed on the OVl 
10 satellite. Preliminary data from the OGO 6 satellite, 
launched in June 1969, are used in this redefinition. The 
OGO 6 data substantiate the OVl 10 indications on spatial 
irregularities and waves in the ELF-VLF regime. M.V.E. 

A70-30083* 

HIGH FREQUENCY ELECTROSTATIC WAVES IN THE 
MAGNETOSPHERE. 

R. W. Fredricks, C. F. Kennel (California, U., Los Angeles, 
Calif.), and F. L. Scarf (TRW Systems Group, Redondo 
Beach, Calif.) Dordrecht, D. Reidel Publishiiig Co. 1970 
9 p refs In: Particles and Fields in the Magnetosphere, 

Summer Advanced Study Inst., Symposium, U. of California, 
Santa Barbara, Calif., Aug. 4-15, 1969, Proceedings, 
p. 257-265. Symposium supported by the U.S. Army, the 
Defense Atomic Support Agency, the Lockheed Aircraft 
C'orp., The U.S. Navy, and the U. of California. (Astrophysics 
and Space Science Library. Volume 17), 1970, 


(Grant NGR-05-007-190) 

Brief review of several theories of instabilities in which high 
frequency electrostatic waves are generated by electrons. 
Examples of several magneiospheric electrostatic emissions 
observed on OGO 5 are discussed. The theoretical discussion 
indicates that several difficult experimental questions must 
be resolved before a definitive understanding of magneto- 
spheric electrostatic emissions becomes possible. M.V.E. 

A70-30085* 

AC FIELDS AND WAVE PARTICLE INTERACTIONS, 
G. M. Crook (TRW Systems Group, Redondo Beach, Calif.), 
R. W. Fredricks, I. M. Green, C. F. Kennel (TRW Systems 
Group, Redondo Beach, California, U., Los Angeles Calif.), 
and F. L. Scarf Dordrecht, D. Reidel Publishing Co., 
1970 9 p refs In: Particles and Fields in the Magnetosphere, 
Summer Advanced Study Inst., Sy mposium, U. of California, 
Santa Barbara, Calif., Aug. 4-15, 1969, Proceedings, 
p. 275-283. Symposium supported by the U.S. Army, the 
Defense Atomic Support Agency, the Lockheed Aircraft 
Corp., the U.S. Navy, and the U. of California. (Astrophysics 
and Space Science Library. Volume 17), 1970. 

(Contracts NAS2-4673; NAS5-9278; Grant NASw-1589) 

Survey of recent experiments which provided detailed 
information on electrostatic and electromagnetic plasma 
waves in the outer magnetosphere, magnetosheath, and solar 
wind. Nonwhistler-mode electrostatic noise is very frequently 
detected on the nightside auroral lines of force, and strong 
emissions that appear to be related to the Bernstein modes 
are found beyond the plasmapause very near the magnetic 
equator. On Pioneer 8 and 9 spacecraft, low-frequency 
electrostatic waves are found near the nightside magneto- 
pause boundary. In the magnetosheaih and the solar wind, 
other types of wave-particle interactions are observed. 
Magnetic null regions at filament boundaries generally involve 
excitation of intense high frequency electrostatic noise, and 
locally trapped electromagnetic waves are sometimes detected 
in density troughs. T.M. 

/ LF- JUWO 7 

FURTHER COMMENTS CONCERNING LOW ENERGY 
CHARGED PARTICLE DIS I RIBU I IONS WIIHIN IHE 
EARTH'S MAGNETOSPHERE AM) ITS ENVIRONS. 
L. A. Frank (Iowa, U., Iowa City, Iowa) Dordrecht, D. 
Reidel Publishing Co., 1970 13 p refs In: Particles and 

Fields in the Magnetosphere, Summer Advanced Study Inst., 
Symposium, U, of California, Santa Barbara, Calif., 
Aug. 4-15, 1969, Proceedings, p. 319-331. Symposium 
supported by the U.S. .Army, the Defense .Atomic Support 
Agency, the Lockheed Aircraft Corp., the U.S. Navy, and 
the U. of California. (Astrophysics and Space Science Library. 
Volume 17), 1970. 

(Contracts NAS5-2054; NAS5-9074; Non r- 1509(06); Grants 
NGL-16-001-002; NsG-233-62) 

Several recent observations of the distributions of 
low-energy charged particles (100 eV to 50 keV) within the 
earth’s magnetosphere and its environs are examined for 
evidences of source (acceleration) mechanisms. Proton (0.5 
to 50 keV) intensities in the outer radiation zone and plasma 
sheet are concentrated upon since this population forms the 
largest charged particle energy reservoir in the magnetospheric 
system. To date no source mechanism for these proton 
intensities with broad differential energy spectrums (i.e., of 
the plasma sheet and the storm time and quiescent ring 
currents) has been delineated clearly. It is suggested herein 
that at least the storm time ring current protons are of 
solar origin and are convected into the magnetotail under 
the influence of magnetospheric electrostatic fields or via a 
diffusion process driven by fluctuating magnetic and/or 
electric fields. (Author) 

A70-3IM)90^ 

THE ORIGIN AND DISTRIBUTION OF ENERGETIC 
ELECTRONS IN THE \ AN ALLEN RADIATION 
BELTS 

J. R. Winckler (Minnesota, U., Minneapolis, Minn.) 
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Dordrecht, D. Reidel Publishing Co, 1970 21 p refs In: 
Particles and Fields in the Magnetosphere, Summer Advanced 
Study Inst., Symposium, U. of California, Santa Barbara, 
Calif., Aug. 4-15, 1969, Proceedings, p. 332-352. Symposium 
supported by the U.S. Army, the Defense Atomic Support 
Agency, the Lockheed Aircraft Corp., the U.S. Navy, and 
the U. of California. (Astrophysics and Space Science Library. 
Volume 17) 1970. 

(Grant NGL- 24-005-008) 

Discussion of some new results on the injection and 
distribution of the energetic electron component in the Van 
Allen radiation belts as a result of magnetic storms. The 
results described were obtained from magnetic storms. The 
results described were obtained from magnetic deflection 
electron spectrometers carried in the OGO 1 and OGO 3 
satellites in elliptical orbits penetrating both the inner and 
outer zone regions and in the ATS 1 geostationary orbit 
satellite in the outer zone. Correlations with ground based 
magnetic and auroral measurements, as well as with 
observations from high altitude balloons have contributed 
to the interpretation of the results described. Special attention 
is given to long term variations of the inner zone and inner 
zone injection characteristics, as well as to substorm correlated 
electron increases in the outer radiation belt and acceleration 
of electrons near midnight. M.V.F. 


A70-30358* 

ON THE STRl CTt RE OF THE INNER MAGNETO- 
SPHERE. 


R. M. Thorne (California, U., Los Angeles, Calif.) Apr. 
1970 23 p refs Cosmic Electrodynamics, vol. I, p. 67-89. 
Research supported by the U. of California. 

(Contract NAS5-9098) 


Investigation of the morphology of the thermal and 
^energetic particles in the inner magnetosphere. The motion 
"and relative position of several well defined features of the 


particle distribution are followed during geomagnetic 
disturbances and over the soiar cycie. it is lounu lual ririg 
current protons build up just outside the storm-time 
plasmapause and subsequently decay at a rate such that their 
flux maximum approximately coincides with the expanding 
plasmapause. Low energy electrons also appear just outside 
tye plasmapause during the main phase of the storm. Their 
subsequent decay is much slower than that of the protons, 
and the net effect of the storm is an injection of these electrons 
well into the plasmapause. Even during periods of severe 
geomagnetic disturbances, the energetic electrons are 
distributed into two distinct zones. The pronounced and 
persistent slot between the inner and outer electron zones is 


better defined and occurs at lower L values for higher electron 
energies. The profile of the inner edge remains unchanged 
during geomagnetic storms, and it also appears to be 
unaffected over the solar cycle. The outer edge of the slot 
is probably controlled by a balance between inward diffusion 
and loss. M.V.E. 


A70-3I902* 

THE ALTITUDE DEPENDENCE OF THE QUIETTIME 
COSMIC RAY IONIZATION OVER THE POLAR 
REGIONS AT SOLAR MINIMUM. 

M, J. George (California Inst, of Tech., Pasadena, Calif.) 
1 Jun. 1970 5 p refs Journal of Geophysical Research, 
vol. 75, p. 3154-3158. 

(Contract NAS5-9317; NAS5-3095: Grant NGL-05-002-007) 
The integrating ionization chamber on the OGO 2 satellite 
has measured the quiet time cosmic ray ionization from 430 
to 1540 km over the polar regions. After correction for time 
variations and spacecraft radioactivity, ionization averages 
have been fitted to analytical function;*, which describe the 
primary and splash-albedo components of the cosmic rays. 
Extrapolating to the top of the atmosphere and to infinity, 
the ionizations are 550 plus or minus 10 and 985 plus or 
Uimus 6 ion pairs /cu cm sec atm), respectively, and splash 
"ilbedo contributes 10.4 plus or minus 2.3^r of the total 
ionization at the top of the atmosphere. These results apply 
to early November 1965 and arc compared with balloon 


and interplanetary values obtained for similar intensity levels 
with similar instruments. An interesting side result is another 
estimate of the radial gradient of the ionization, 8.5 plus or 
minus 3.1%/AU. (Author) 

A70-31903* 

OBSERVATIONS OF THE COSMIC RAY KNEE WITH 
A POLAR (3RBITING lOM/ATION CHA.MBER 

M. J. George (California Inst, of Tech., Pasadena, Calif.) 
I Jun. 1970 8 p refs Journal of Geophysical Research, 
vol. 75, p. 3159-3166. 

(Contracts NAS5-9317; NAS5-3095; Grant 
NGL-05-002-007) 

The cosmic ray knee has been observed with the ion 
chambers on the OGO 2 (CXtober 1965-February 1966) and 
OGO 4 (August 1967) polar orbiting satellites, using the 
same graphical definition that applies to balloon observations. 
The knee is interpreted as a position in the geomagnetic 
field, which depends on the cosmic ray rigidity spectrum at 
the time of observation, where the cosmic ray cutoff rigidity 
has a particular value and is about 1.2 bV for the OGO 2 
measurements. The invariant latitude of the knee decreases 
with altitude of observations at the rate of .0025 (plus or 
minus .0005) degree/km and had the value 59.1 deg at the 
surface of the earth in 1965-1966. This invariant latitude 
should be independent of longitude; in fact, however, a slight 
longitude dependence of the order of plus or minus I deg 
is observed. Knee latitudes were 0.6 deg lower (toward the 
equator) in 1967, according to OGO 4, and 4 to 5 deg 
lower in 1961 as measured by other observers. We find a 
north-south latitude difference of 0.6 (plus or minus 0.4) 
deg, which suggests a seasonal variation with the knee slightly 
closer to the pole during winter. A small diurnal variation 
of the knee latitude with amplitude 0.5 (plus or minus 0.4) 
deg is indicated: this appears to be consistent with calculations 
and observations for higher latitudes. (Author) 

A70-31905 

DEFORMATION OF A MAGNETIC DIPOLE FIELD BY 
TRAPPED PARTICLES. 

K. 1 ackner ( ESKO. European Space Research Inst.. Frascati, 
Italy) I Jun. 1970 13 p refs Journal of Geophysical 

Research, vol. 75, p. 3180-3192. 

Description of a model for the siormtime ring current, 
based on a self-consisient steady slate solution of Vlasov's 
and Maxwell’s equations for a finite pressure plasma immersed 
in the earth's dipole field. The model is used to calculate a 
set of self-consistent equilibrium configurations that cor- 
respond to increasing dipole moments of the ring current. 
These calculations prove the existence of equilibrium solutions 
that contain a neutral point and regions in which the particle 
energy density exceeds the undisturbed magnetic field energy 
density for a factor up to 27. M.V.E. 

A70-34835* 

DYNAMIC SPECTRA OF TYPE III SOLAR BURSTS 
FROM 4 TO 2 MHZ OBSERVED BY OGO-3. 

T. E. Graedel (Radio Astronomy Observatory, Ann Arbor, 
Mich.) and F. T. Haddock Apr. 1970 12 p refs Astrophysi- 
cal Journal, vol. 160, Pt.-l, p. 293-300, 

(Contract NAS5-205 1 ; Grant NGL-23-005-017) 

Summary of the characteristics of Type III solar bursts 
from 4 to 2 MHz, as determined from 218 bursts detected 
by an antenna/radiomeler package aboard OGO-3. These 
data represent the first large sample of information on low 
frequency solar bursts and the first dynamic spectra with 
high time resolution obtained below ionospheric cutoff 
frequencies. Type V continuum followed the Type HI bursts 
in 1.8 per cent of the cases studied. No Type M or Type IV 
events were observed at these frequencies, evidence for 
Type I radiation is inconclusive. M.V.E. 

A 70-35303* 

EVOLl riON IN I)FSU;N OF THE ORBI TIN(. GEO- 
PHYSICAL OBSKRV A rORIES. 

W. E. Scull (NASA, Goddard Space Flight Center, Greenbelt, 
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Md.) Tokyo, Agnc Publishing Inc. 1969 9 p In: 

Iniernaiional Symposium on Space Technology and Science, 
Hth Tokyo, Japan, Aug. 25*30, 1969 

Proceedings p. 1053*1061. 

DcNcription of the design of OGOs and its evolution 
from OGO-I to OGO-Vl with respect to missions for which 
they w-cre designed. It is concluded that fulfillment of mission 
objectives of the sun- and earth-oriented OGOs was 
evolutionary, with each mission contributing to following 
missions. Starting with OGO-I, still operating after 5 years 
in orbit, orbital experience of each mission resulted in 
changes in design of the spacecraft or ground system. 
Although some factors had degradating effects on their 
particular missions, the OGOs were successfully modified to 
correct these problems. The spacecraft and ground system 
underwent continuous evolution from a design based on 
concepts of years from 1961 to 1964 to result in 5 of 6 
missions currently operating which accumulated almost 1.4 
million experiment hours of scientific data. Z.W. 

A70-35764* 

GEOCORONAL HYDROGEN: AN ANALYSIS OF THE 
LYMAN-ALPHA AIRGLOW OBSERVED FROM OGO-4. 
P. Mange (U.S. Navy, E. O. Hulburt Center for Space 
Research, Washington, D. C.) and R. R. Meier Jun. 1970 
19 p refs Planetary and Space Science, voi. 18, 
p. 803-821. 

(NASA Order S-32327-G: NASA Order S-43340-G; NASA 
Order S-20613-G; Grants NSF GP-7890; NSF GP-6354) 

Results of observations of the hydrogen Lyman alpha 
glow surrounding the earth, carried out from the OGO 4 
spacecraft. The dependence of this emission feature on solar 
zenith angle was measured in the altitude range of about 
400 to 900 km. The Lyman-alpha is attributed to radiative 
transport of solar Lyman alpha photons through the hydrogen 
geocorona. The data are analyzed by solving the spherical 
radiative transport problem for selected hydrogen models. 
The principal features of the observations can be explained 
by a combination of the models of Kockarts and Nicoiei, 
and Chamberlain, normalized to 3 x 10 to the 7th power 
hydrogen atoms per cu cm at 100 km for the fall 1967 
epoch. This implies an optical depth of 1.33 above 650 km. 
Theory and observation establish an upper limit of a factor 
of four for the diurnal variation of the hydrogen concentration 
at high altitude. (Author) 

A70-35771* 

OGO SATELLITE WAKE STRI CTI RE DEDLCED 
FROM ANTENNA IMPEDANCE MEASl REMENTS. 

H. Well and R. G. Yorks (Radioastronomy Observatory, 
Ann Arbor, Mich.) Jun. 1970 17 p refs Planetary and 

Space Science, vol. 18, p. 901-916. 

(Grants NGR-23-005-068; NGR-23-005-371) 

Measurements of the complex impedance of an 18-m 
monopole antenna at 2.5 MHz are used to study the electron 
densities in and out of the wake of a large spinning satellite 
in the earth’s upper ionosphere. Some spacecraft orientation 
information is also obtained from the impedance data. The 
ratios of the wake electron densities, averaged over the length 
of the antenna, to the unperturbed local densities are 
calculated for all angles of attack of the satellite. Electron 
density distributions along the antenna are derived. 

(Author) 

A70-36005* 

OGO-5 OBSERVATIONS OF QI ASI-TRAPPED ELEC- 
TROMAGNETIC WAVES IN THE SOLAR WIND 
R. W. Fredricks, I, M. Green (TRW Systems Group, Redondo 
Beach Calif.), M. Neugebauer (California Inst, of Tech., Jet 
Propulsion Lab., Pasadena, Calif.), and F. L. Scarf I Jul. 
1970 16 p refs Journal of Geophysical Research, vol. 75, 

p. 3735-3750, 

(Contract NAS5-9278) 

Di.scussion of the observations of quasi-trapped electro- 
magnetic waves made by the OGO 5 on .Apr. 5, 1968, in 
the solar wind at a frequency of 70 kHz. The existence of a 


relation between these electromagnetic waves and the ones 
reported previously at 20 to 30 kHz by Zond 3, Venus 2, 
Pioneer 8 and 9, and Luna 1 1 and 12 is suggested. The 
problem of distinguishing electromagnetic waves of this type 
from electrostatic plasma oscillations is analyzed. V.Z, 

A70-36006* 

OGO-5 OBSERVATIONS OF ELECTROSTATIC TURBU- 
LENCE IN BOW SHOCK MAGNETIC STRUCTURES. 
P. J. Coleman, G. M. Crook, R. W. Fredricks, I. M. Green, 
C. F. Kennel (TRW Systems Group, Redondo Beach, 
California, U., Los Angeles, Calif.), C. T. Russell (California, 
U., Los Angeles, Calif.), and F. L. Scarf (TRW Systems 
Group, Redondo Beach. Calif.) 1 Jul. 1970 18 p refs 

Journal of Geophysical Research, vol. 75, p. 3751-3768. 
(Contracts NAS5-9278; N AS5-9098) 

Measurement of magnetic field, vlf electric field, and 
directed positive flux made during passage of OGO 5 through 
many bow shock structures both inbound and outbound on 
Mar. 12, 1968. These shocks were chosen because the period 
Mar. II to 13, 1968, was one of a reasonably quiet solar 
wind. The data are correlated on time scales greater than 
or equal to 144 msec and show that electrostatic wave 
turbulence is generated in the shock front by diamagnetic 
currents flowing on scale lengths equal to about the electron 
inertial length. This electrostatic turbulence builds to high 
levels near or in the regions of large jumps in the absolute 
value of B and then decays rapidly downstream. A jump in 
the absolute value of B and the scattering or randomization 
of protons are observed lo occur only after a strong level 
of electrostatic turbulence is achieved; this leads to the 
conclusion that the electrostatic turbulence is a major 
contributor to the shock dissipative process. This turbulence 
is best explained as the ion acoustic or Buneman mode due 
to two-stream instability. One very thick shock structure is 
displayed which contains many very large amplitude and 
nearly reversible magnetic field pulsations. (Author) 

4 liLm 4* 

, \ I I -w 

THE MORPHOLOGY OF THE BULGE REGION OF THE 
PLASMASPHERE 

C. R. Chappell, K. K. Harris, and CL W. Sharp (Lockheed 
Research Labs., Palo Alto, Calif.) 1 Jui. 1970 14 p refs 
Journal of Geophysical Research, vol. 75, p. 3848-3861. 
(Contract NAS5-9092) 

Study of the morphology of the buige region of the 
plasmasphere by measuring the concentration of H( --) ions 
by means of a mass spectrometer flown on OGO 5. Many 
representative profiles made in the bulge region are presented. 
The equatorial location of the plasmapau.se in the bulge region 
and its apparent movement with changing magnetic activity 
is examined. The shape of the typical bulge profile and its 
reaction both to magnetic storms and to periods of quieting 
are examined. Finally the observed profiles are compared 
with the profiles predicted by a magnelospheric convection 
model. Z.W. 

A70-360I6* 

OGO-4 OBSERVATIONS OF ION COMPOSITION AND 
TEMPERATURES IN THE TOPSIDE IONOSPHERE. 

R. E. Bourdeau (NASA, Goddard Space Flight Center, Lab. 
for Planetary Atmospheres, Greenbelt, Md.), S. Chandra, J. 
L. Donley, and B. E. Troy, Jr. 1 Jul. 1970 12 p refs 

Journal of Geophysical Research, vol. 75, p. 3867-3878. 

Direct measurement of the densities of ionic constituents 
H(+), He{+), and 0( ♦) and the temperatures of ions and 
electrons from the OGO 4 planar retarding potential analyzer 
in the altitude range from 400 to 900 km. Results are presented 
from day and night passes in the middle and low latitudes 
near the 1967 fall equinox. The passes are selected to 
emphasize the latitudinal rather than the height dependence 
of the measurements. The main results can be summarized 
as follows: (1) abo\ c 800 km at night, there is a deep equatorial 
trough in He( ^)and a corresponding rise on 0( -), suggesting 
a charge exchange bel\scen He( + )and O as an important 
loss mechanism for Me( ), (2) the dominant ion in the night 
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al these altitudes between plus or minus 40 deg geomagnetic 
latitudes is H(+) followed generally by 0( + ) and He(-t-); 
outside this latitude region 0(-t“) becomes the dominant 
constituent, increasing continuously toward the pole; (3) the 
major ionic constituent in the daytime is 0( throughout 
the altitude and latitude range of observations: in the height 
range from 400 to 500 km, the latitudinal variation in 0( +) 
shows the well-known feature of the geomagnetic anomaly: 
and (4) both electron and ion temperatures generally increase 
poleward from their low-latitude values, attaining maxima 
between 40 and 50 deg geomagnetic latitude, (Author) 

A70-37483* 

MAGNETIC AND ELECTRIC FIELD CHANGES ACROSS 
THE SHOCK AND IN THE MAGNETOSHEATH. 

P. J. Coleman, R. W. Fredricks (TRW Systems Group, 
Redondo Beach, Calif), C. F. Kennel, C. T. Russell 
(California, U., Los Angeles, Calif.), and F. L. Scarf 
Dordrecht, D. Reidel Publishing Co. 1970 9 p refs In: 
Intercorrelated Satellite Observations Related to Solar Events, 
European Space Research Organization, Annual ESLAB/ 
ESRIN, Symposium, 3rd, Noordwijk, Netherlands, 
Sep. 16-19, 1969, Proceedings, p. 181-189 Astrophysics and 
Space Science Library. Volume 19, 1970. 

(Contracts NAS5-9278; NAS5-9098: NAS2-4673) 

Discussion of observations regarding the structure of the 
earth’s bow shock and of a number of closely related topics. 
Intercorrelated spacecraft observations of solar events are 
discussed using Pioneer 8 and OGO-5 data from March 14 
and April 5, 1968. It is also shown that the two-stream 
current instability can be triggered by strong magnetic field 
compressions that are not directly associated with the bow 
shock. Field configurations that yield intense VLF electro- 
static turbulence include those near null regions and those 
associated with large amplitude oblique magnetosonic 
waves. G.R. 

A70-37487 

TRAPPED PARTICLE POPULATION CH^NCFS 
ASSOCIATED WITH SOLAR EVENTS 
J. G. Roederer (Denver, U., Denver, Colo.) Dordrecht, 
D. Rcidcl Publisliing Co. 1970 12 p refs In: Intercorrelated 
Satellite Observations Related to Solar Events, European 
Space Research Organization, Annual ESLAB/ESRIN, 
Symposium, 3rd, Noordwijk, Netherlands, Sep, 16-19, 1969, 
Proceedings, p. 239-250 Astrophysics and Space Science 
Library. Volume 19, 1970. 

Discussion of trapped particle population changes 
associated with solar events and caused by the effects of 
solar wind discontinuities on the magnetosphere. It is pointed 
out that the most drastic sequence of such time variations 
occurs during a magnetospheric storm. The changes in the 
energetic particle population are discussed and the morphol- 
ogy of trapped particle variations during storms is considered. 
Prospects for future research are examined. G.R. 

A70-37513 

ELECTRON DENSITY MEASUREMENTS IN THE 
THERMAL PLASMA OF THE MAGNETOSPHERE 
USING A LANGMl IR PROBE. 

R. Freeman, K. Norman, and A.P. W'illmore (U. 
Coll., London, England) Dordrecht, D. Reidel Publishing 
Co. 1970 11 p refs In: Intercorrelated Satellite Observations 
Related to Solar Events, European Space Research Organiza- 
tion, Annual ESL.AB/ESRIN, Symposium, 3rd, Noordwijk, 
Netherlands, Sep. 16-19, 1969, Proceedings, p. 524-534 
Astrophysics and Space Science Library. Volume 19, 1970. 

Discussion of the results obtained al the lime of the 
solar flare of February 1969 in an experiment designed to 
measure the ambient electron dcn>ity and temperature in 
the magnetosphere. The experiment is included in the payload 
of the NASA Orbiting Geophysical Observatory satellite, 
OGO-5. The results obtained are compared with earlier 
satellite passes during periods of different geomagnetic 
activity. The data consist of unrefined electron density 


profiles plotted directly from the processed data tapes. 

G.R. 

A70-37522 

OGO-5 MEASUREMENTS OF ELECTRONS ABOVE 
500 MeV. 

B. N. Swanenburg (Leiden, Rijksuniversiteit, Leiden, 
Netherlands) Dordrecht D. Reidel Publishing Co. 1970 

4 p In: Intercorrelated Satellite Observations Related to 

Solar Events, European Space Research Organization, Annual 
ESLAB/ESRIN, Symposium, 3rd, Noordwijk, Netherlands, 
Sep. 16-19, 1969 Proceedings, p. 610-613 Astrophysics and 
Space Science Library. Volume 19, 1970. 

Discussion of the data obtained with a cosmic ray 
electron detector which is flown on board the OGO-5 satellite. 
A chronological account of the observations during 1968 is 
given. A clearly positive correlation is seen between the 
neutron monitor, proton and alpha-rate and the integral 
electron rate. The data obtained support the diffusion- 
convection theory of the solar modulation mechanism. 

G.R. 

A70-38096*|J( 

COSMIC RAY ELECTRONS AND POSITRONS OF 
ENERGIES 2 TO 9.5 MeV OBSERVED IN IN- 
TERPLANETARY SPACE. 

T. L. Cline and G. Porrcca (NASA, Goddard Space Flight 
Center, Greenbelt, Md.) Budapest Akademiai Kiado, 1970 

5 p refs In: International Conference on Cosmic Rays, 

11th, Budapest, Hungary, Aug. 25-Sep. 4, 1969, Proceedings. 
Volume 1 - Origin and Galactic Phenomena, p. 145-149 
Conference sponsored by the International Union of Pure 
and Applied Physics and the Hungarian Academy of 
Sciences. 

Study of the differential energy spectra of electrons and 
positrons in the 2 to 9.5 MeV interval performed in 
interplanetary space during solar quiet limes following March 
1968 with the OGO 5 satellite. The observed quiet time 
electron spectrum roughly agrees with the expected unmodu- 
lated cosmic ray knock-oo electron 'inpctrum. The positron 
to electron ratio, totaled for the energy interval from 2 to 
9.5 MeV, is only l.S per cent. There arc indications of a 
moderate modulation of the po-.itron intensity in the medium 
energy region, having a detailed energy dependence yet to 
be determined. M.V.E. 

A70-38098*# 

INTERPLANETARY POSITRONS NEAR 1 MeV FROM 
OTHER THAN THE PION TO MUON TO EUECTRON 
PROCESS. 

T. L, Cline and E. W. Hones, Jr. (NASA, Goddard Space 
Flight Center, Greenbelt, Md., California, U., Los Alamos, 
N. Mex.) Budapest Akademiai Kiado, 1970 6 p In: 

International Conference on Cosmic Rays, llth, Budapest, 
Hungary, Aug. 25-Sep. 4, 1969, Proceedings, Volume I - 
Origin and Galactic Phenomena, p. 159-164 Conference 
sponsored by the International Union of Pure and Applied 
Physics and the Hungarian Academy of Sciences. 

Evidence is presented for a spectral component of 
interplanetary positrons separate from that produced by the 
decay of interstellar mesons from cosmic-ray interactions. 
Results from observations made with the OGO 3 satellite 
indicate the detection of greater than 0.5 MeV positrons 
with a differential intensity near 100 per sq m per sec per 
ster per MeV, two decades higher than the maximum expected 
from cosmic-ray meson production. Data accumulated for 
nearly two years, have been examined for the existence of 
temporal or spatial variations; accelerator exposures of the 
detector are also being made in order to determine if the 
particles observed in space might be local secondaries. To 
date, there is no indication of any solar or geophysical 
production mechanism, or effect local to the detector, which 
would account for the observed positron rate. The observed 
cosmic-ra> positron intensity taken, to be of cosmic-ray origin, 
is compared with the calculated values of interstellar beta 
emission by cosmic-ray excEied nuclei; qualitative agreement 
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exists only if a high, possibly local, low-energy cosmic-ray 
intensity is used. A heliocentric acceleration or some quite 
different source may instead be required to provide the 
observed intensity. (Author) 

A70-38l05*j^ 

TIME V ARIATIONS IN THE COSMIC RAY ELECTRON 
SPECTRl M ABOVE 500 MeV. 

J. A. M. Sleeker, J. J. Burger, A. J. M. Deerenberg, A. 
Scheepmaker, B. N. Swanenburg (Leiden, Rijksuniversiteit, 
Leiden, Netherlands), Y. Tanaka (Nagoya U., Nagoya, 
Japan), and H. C. VanDeHulst Budapest, Akademiai Kiado 
1970 7 p refs In: International Conference on Cosmic 

Rays, 11th, Budapest, Hungary, Aug, 25-Sep. 4, 1969, 
Proceedings. Volume I - Origin and Galactic Phenomena, 
p. 209-215 Conference sponsored by the International Union 
of Pure and Applied Physics and the Hungarian Academy 
of Sciences. 

Measurement of magnetic field, vlf electric field, and 
directed positive ion flux made during passage of (3GO 5 
through many bow shock structures both inbound and 
outbound on Mar. 12, 1968. These shocks were chosen 
because the period Mar. II to 13, 1968, was one of a 
reasonably quiet solar wind. The data are correlated on time 
scales greater than or equal to 144 msec and show that 
electrostatic wave turbulence is generated in the shock front 
by diamagnetic currents flowing on scale lengths equal to 
about the electron inertial length. This electrostatic turbulence 
builds to high levels near or in the regions of large jumps 
in the absolute value of B and then decays rapidly down- 
stream. A jump in the absolute value of B and the scattering 
or randomization of protons are observed to occur only 
after a strong level of electrostatic turbulence is achieved; 
this leads to the conclusion that the electrostatic turbulence 
is a major contributor to the shock dissipative process. This 
turbulence is best explained as the ion acoustic or Buneman 
mode due to two-stream instability. One very thick shock 
structure is displayed which contains many very large 
amplitude and nearly reversible magnetic field pulsations. 

(Author) 

A70-38106/^ 

THE COSMIC RAY ELECTRON SPECTRl M BETWEEN 
0.5 AND 10 GeV OBSERVED ON BOARD OGO-5 
J. A. M. Bieeker, J. J, Burger, A. J. M. Deerenberg. A. 
Scheepmaker, B. N. Swanenburg (Leiden, Rijksuniversiteit, 
Leiden, Netherlands), Y. Tanaka (Nagoya U., Nagoya, 
Japan), and H. C. VanDeHulst Budapest Akademiai Kiado 
1970 5 p refs In: International Conference on Cosmic 

Rays, 11th, Budapest, Hungary, Aug, 25-Sep. 4, 1969, 
Proceedings. Volume 1 - Origin and Galactic Phenomena, 
p. 217-221 Conference sponsored by the International Union 
of Pure and Applied Physics and the Hungarian Academy 
of Sciences, Research supported by the Dutch Ministry of 
Education and Sciences. 

A cosmic ray detector sensitive to electrons with 
energies between 0.5 and 10 GeV is flown on board the 
OGO-5 satellite. The instrument is operating at altitudes 
between 80,000 and 150,000 km. The cosmic ray electron 
presented over the period April 15 to May 5, 1968. A 
considerable flattening of the spectrum at energies below 3 
GeV is observed, A substantial part of this flattening is 
considered to be a genuine property of the interstellar cosmic 
ray electron spectrum. , (Author) 

A70-38127*,^ 

SPECTRA AND C HARGE COMPOSITION OF THE LOW 
ENERGY GALACTIC COSMIC RADIATION FROM L 
FQl AI.S 2 TO 14 

V. K. Balasubrahmanyan (NASA. Goddard Space Flight 
Center, Greenbelt, Md ), F. J. McDonald, and B. J. Teegarden 
Budapest, Akademiai Kiado 1970 7 p refs In: International 
Conference on Cosmic Rays, 11th, Budapest, Hungary, 
Aug. 25-Sep, 4, 1969, Proceedings. Volume i - Origin and 
Cialaclic Phenomena, p. 345-351 Conference sponsored by 
the International Union of Pure and Applied Physics and 


the Hungarian Academy of Sciences. 

Results from the Goddard Cosmic Ray Experiment on 
OGO-5 for the study of charge and energy spectra. The 
detector system, designed to study the energy range from 5 
to 8(X) MeV/nucleon and charge range from 1 to 14 consists 
of three different detectors for low , medium, and high energies. 
Some new features were seen in C/0,C/He, and O/He ratios 
which seem to favor the hypothesis of a two-component 
model for the origin of cosmic rays. F.R.L, 

A70-38377* 

COMPARISfJN OF COINCIDENT OGO-3 AND OGO-4 
HYDROGEN ION COMPOSITION MEASUREMENTS. 
J. M. Grebowsky, N. K. Rahman (NASA, Goddard Space 
Flight Center, Greenbelt, Md., Maryland, U., College Park, 
Md.), and H. A. Taylor, Jr. (N.ASA, Goddard Space Flight 
Center, Greenbelt, Md.) Jui. 1970 12 p refs Planetary 

and Space Science, vol. 18, p. 965-976. 

Comparison of ion composition measurements made on 
Aug. 8 and Aug. 28, 1967, by the topside ionospheric polar 
orbiting satellite OGO 4, and simultaneously by the eccentric 
orbiting magnetospheric satellite OGO 3 on nightside passes 
through the plasmasphere. Throughout most of the mid- 
latitude regions sampled, an isothermal diffusive equilibrium 
model at an ion temperature of KXX) K provides a good 
approximation for coupling these ionospheric regions. In 
agreement with previous studies of the average local time 
asymmetry of the plasmasphere boundary, the plasmapause 
L coordinates measured by OGO 3 near midnight were greater 
than the L coordinates associated with the light ion troughs 
observed near dawn on the coincident OGO 4 pass. F.R.L. 

A70-39326* 

L.ATITLDE AND ALTITI DE DEPENDENCE OF THE 
COSMIC RAY ALBEIXJ NELTRON FLUX 
E. L. Chupp (New Hampshire, U., Durham, N. H.), S. O. 
Ifedili, R. W. Jenkins, and J. .A. Lockwood 1 Aug. 1970 
8 p refs Journal of Geophysical Research, vol. 75, 
p. 4197-4204. 

(Contract NAS5-9313) 

Description of the pieliminary measurements of the 
cosmic ray albedo neutron flux from a neutron detector on 
board the orbiting geophysical observatory OGO 6, a 
polar-orbiting satellite with altitudes between 400 and 
1100 km. Following a description of the detector and its 
eificicncy, the results c? measurements neri'orir.ed for the 
period June 7 to 17, 1969 are reported. From these measure- 
ments, the latitude and altitude dependence of the neutron 
flux is determined. In particular, the neutron leakage flux 
at the lop of the atmosphere is examined and analyzed. 

O.H. 

A70-39338* 

OGO-4 SPECTROMETER MEASUREMENTS OF THE 
TROPICAL ULTRAVIOLET AIRGLOW 
C. A. Barth and S, Schaffner (Colorado, U., Boulder, Colo.) 
1 Aug. 1970 8 p refs Journal of Geophysical Research, 
vol. 75, p. 4299-4306. 

(Contract NAS5-9315; Grant NGL-06-003-052) 

The OGO 4 ultraviolet spectrometer measured the 
ultraviolet nightglow at tropical latitudes. The spectrum 
consists of the 1304 and 1356-A lines of atomic oxygen. 
The Lyman-Birge-Hopfield bands of molecular nitrogen and 
the ultraviolet Tines of atomic nitrogen do not appear. The 
tropical ultraviolet airglow occurs in two bands north and 
south of the geomagnetic equator under satellite observation 
conditions that are best correlated with a local time of 2KX) 
to 2130. When the intensity of this airglow is maximum, 
the ratio of the intensity of the 1304-A to the 1356-A line 
is 1.8. The most likely source of excitation of the tropical 
ultraviolet airglow appears to be an ionospheric recombina- 
tion mechanism. (Author) 

A70-39344' 

A COMPARISON OF THE OXYGEN ION-ION NEU- 
TRAUZATION AND RADIATIVE RECOMBINATION 
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MECHANISMS FOR PRODICING THE ULTRAVIOLET 
NIGHTGLOW. 

W. B. Hanson (Texas, U., Dailas, Tex.) 1 Aug. 1970 4 p 
refs Journal of Geophysical Research, vol. 75, 
p. 4343-4346. 

(Grant NGL-44-004-001) 

Recently, Knudsen suggested that oxygen ion-ion 
neutralization might provide an important contribution to 
the ultraviolet oxvgen nightglow observed on OGO 4. The 
relative contribution of This proce.ss is compared with that 
provided by radiative recombination, and it is concluded 
that radiative recombination should always be dominant, 
unless presently accepted values of the pertinent rate 
coefficients are in error. When the F region electron 
concentrations are not abnormally large, the two mechanisms 
contribute comparable amounts of ultraviolet emission. It is 
also concluded that, unless certain of these coefficients are 
underestimated, the two mechanisms will not provide the 
observed intensity of the ultraviolet nightglow, (Author) 

A70-39349* 

MAGNETIC FIELD MAPPING OF THE INNER MAG- 
NETOSPHERE. 

J. C. Cain and R. E. Sweeney (NASA, Goddard Space Flight 
Center, Magnetic and Electric Fields Branch, Greenbelt, Md.) 
1 Aug. 1970 3 p Journal of Geophysical Research, vol. 

75, p. 4360-4362. Symposium on Quantitative Magnetosp- 
heric Models, Boulder, Colo., Mar. 18, 1970 

Description of a model, labeled pogo (8/69), which was 
derived by fitting all the data of the total ambient magnetic 
field taken during quiet intervals from Oct. 1965 through 
May 1968 with a series of internal spherical harmonics and 
their first derivatives in time. It is worth while to use this 
model to determine the magnitude of errors in earlier 
models. M.M. 

A70-40479 

IONOSPHERIC STORMS AT MIDLATITL DES. 

J. A. Klobuchar. M. Mendillo. and M. D. Papagiannis 
(Boston U., Boston, Mass.) 01(US.\F, Cambridge Research 
Labs. Bedford, Mass ) Jun. 1970 4 p refs Radio Science, 
vol. 5. p. 895-898. U.S. Air Force, Symposium on the 
Application of Atmospheric Studies to Satellite Transmission, 
Boston, Mass., Sep. 35, 1969. 

The total electron content of the ionosphere often 
responds in a dramatic way to increase in geomagnetic activity. 
By monitoring the VHF signets from the geostationary 
satellite ATS 3, it has been possible to study in detail the 
very pronounced increases in total content often found during 
the afternoon hours on the day of the commencement of a 
magnetic storm. Comparisons with magnetic field data show 
that the enhancements in electron content coincide with 
increases in the total magnetic field. This simultaneity suggests 
that, when the magnetosphere is compressed during Ihe initial 
phase of a storm, the ionization stored in the magnetic tubes 
of force may be dumped into the topside of the F region. 
Such a depletion of the protonosphere is in agreement with 
whistler measurements, which indicate that a contraction of 
the plasmasphere occurs during periods of increased magnetic 
activity. (Author) 

A70-40690 

SEARCH FOR GALACTIC GAMMA-RAVS WITH 
ENERGIES GREATER THAN 500 MEV ON BOARD 
OGO-5. 

J. A. M. Bleeker, J. J. Burger, A. J. M. Deerenberg, A. 
Scheepmaker, B. N. Swanenburg (Leiden, Rijksuniversiteit, 
Leiden, Netherlands), Y. Tanaka (Nagoya U., Nagoya. 
Japan), and H. C. VanDeHulst Dordrecht, D. Reidel 
Publishing Co. 1970 3 p In: Non-Solar X- and Gamma-Ray 
Astronomy. International Astronomical Union, Symposium. 
Rome Italy, May 8-10, 1969, Proceedings, p. 297-299. 
Symposium supported by the Consiglio Nazionale delle 
kRicerche. (lAU Svmposium No. 37), 1970. 
f Description of a search for an increase in counting rale 
toward the galactic plane in gamma-ravs on board OGO-5. 


The observed counting rates of gamma-rays with energies 
greater than 900 MeV are tabulated, together with the 
observed rates of charged particles, which could contribute 
to the background and the guard counter rales. M.M. 

A7(M069| 

SPARK-CHAMBER OBSERN A1TON OF GALACTIC 
GAMMA-RADIATION 

G. W. Hutchinson. A. J. Pearce, D. Ramsden, and R. D. 
Wills (Southampton, U.. Southampton, England) Dordrecht, 
D. Reidel Publishing Co. I970 6 p In: Non-Solar X- 

and Gamma-Ray Astronomy, International Astronomical 
Union, Symposium, Rome, Italy, May 8-I0, 1969, Pro- 
ceedings. p. 300-305. Symposium supported by the Consiglio 
Nazionale delle Ricerche. Research supported by the Science 
Research Council. (lAU Symposium no. 37), I970. 

A gamma-ray telescope incorporating an acoustic spark 
chamber is included in the pay load of the OGO-5 spacecraft. 
The performance of the instrument, which is sensitive to 
photons of energy 25 to lOO MeV, is discussed. Observations 
are limited to a portion of the sky near Cygnus, but the 
first month’s data indicate a variation of intensity showing 
a maximum in the direction of the galactic plane. If this 
plane contains a line source of radiation, its intensity is 
found to be 9 (plus or minus 5) limes lO to the minus 4th 
power photons per sq cm per sec per rad above an energy 
of 40 MeV. (Author) 

A70-4I057* 

STUDY OF THE THERMAL PLASMA ON CLOSED 
FIELD LINES OUTSIDE THE PLASMASPHERE. 

J. M. Grebowsky, H. G. Mayr, and H. A. Taylor. Jr. (NASA, 
Goddard Space Flight Center. Greenbelt, Md.) Aug. 1970 
13 p refs Planetary and Space Science, vol. 1 8, 
p. 1123-1135. 

Using OGO 4 ion composition measurements near the 
midlatilude light ion trough below lOOO km, a model for 
the plasma state along the magnetic field lines is developed 
which produces, in the equatorial plane, the sharp density 
gradient characteristic of the plasmapause. In this model 
the held aligned plasmasphere boundary is a bi)unuary across 
winch tuc charactcrislics of the proton flux along the field 
lines change. Within the plasmasphere the proton fluxes along 
(he field lines are of small or vanishing magnitude and may 
he directed either away from or towards the earth. Bv 
contrast, the small equatorial ion densities (about I per cu cm) 
known to exist on closed field lines outside the plasmasphere 
are consistent with the measured low altitude densities only 
if large proton fluxes, of the order of the critical flux, are 
directed along the field lines. These latter fluxes are directed 
away from the earth and correspond to the attainment of 
supersonic proton flow velocities on closed field lines outside 
the plasmasphere. This is consistent with the mode! of a 
supersonic polar wind convecting onto closed field lines. 

(Author) 

A70-4I087 

THEORY OF SPACECRAFT SHEATH STRUCTURE, 
POTENTIAL, AND VELOCITY EFFECTS ON ION 
MEASUREMENTS BV TR APS AND MASS SPECTROM- 
ETERS. 

L. W. Parker (Ml. Auburn Research Associates, Cambridge, 
Mass.) and E. C. Whipple. Jr. (Essa, Aeronomy Lab., Boulder, 
Colo.) I Sep. I970 14 p refs Journal of Geophysical 

Research, vol. 75, p. 4720-4733. 

(Contract E-22-8-70N) 

Extension of a previously developed theory for the 
behavior of an electron trap with an attractive aperture grid 
on a charged spacecraft to include ion collection and to 
make the theory applicable to ion traps and mass spectrome- 
ters. The ion current for specific class of spacecraft experi- 
ments including mass speclromeler with attractive apertures 
and ion traps is computed. The investigation is based on 
the compulation of trajectories in the decinc fields due to 
the spacecraft potciUial. the drawing in potential of the 
experimental aperture and the space charge. Two values of 
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the Debye length namely an infinite length (Laplace field) 
and a length comparable to the experiment dimensions and 
H(^), He( and O(^) ion currents are considered. The 
current is shown to be enhanced by a large factor either by 
an attractive satellite potential or an attractive drawing in 
potential. Another effect of the satellite potential is to reduce 
the amplitude of the current modulation caused by the 
spacecraft spin. For large Debye lengths and no drawing in 
potential, the current is found to depend in a simple manner 
on a parameter that is the ratio of the work done on the 
ion by the electric field to the unperturbed ion kinetic energy 
in the spacecraft reference frame. The current voltage 
characteristic of an internal repelling collector in the case 
of an ion trap with no drawing in potential is also investigated. 
It is found that the temperature can be inferred from the 
shape of the retarded current voltage characteristic at 
sufficiently large retarding potential regardless of the Debye 
length. O.H. 


A70-4246J^ 

OBSERV ATIONS OF THE COMET BENNETT ( 1%9 I). 
OBSERVATIONS DE LA COMETE BENNETT (1969 I)j 
Ch. Bertaud (Meudon, Observatoire, Meudon, Hauts-de- 
Seine, France) Sep. 1970 14 p L'Astronomie, vol. 84, 

p. 361-374. In FRENCH 


Observational results for the comet Bennett (1969 i) 
and discussion of the spectrograms obtained. The linear 
diameter of the comet was optically estimated to be about 
50,000 km, eccentricity of the trajectory was equal to 0.996 
and the period was estimated to be about 1600 years. The 
spectrograms obtained by means of the satellite OCjO 5 made 
it possible to reveal Lyman-alpha emission of very high 
intensity. In the neighborhood of the comet head this intensity 
attained 24 kR. The hydrogen emission envelope was found 
to be about 13,000,(X)0 km in diameter. The hydrogen mass 
was estimated in a first approximation to be about 2,000, (XX) 
ons. Z.W. 


A70-4330I* 

THE SOLAR VARI.\TION OF SOFT X-RAV EMISSION. 

R. W. Krcplin (U S. Navy. E O. Hulburt Center for Space 
Research, Washington, D.C.) Jun. 1970 8 p refs Aniiaies 
de Geophysique, vol. 26. p 567-575. Navy-NASA supported 
research. 

Review' of the daily average solar X-ray emission levels 
in the bands 44 to 60 A, 8 to 20 A and 1 to 8 A obtained 
from the nearly continuous records provided by the NRI. 
Solrad satellites since January 1964. These records show 
increases of a factor of 20 in the 44 to 60 A band between 
the solar minimum in 1964 and the solar maximum in 1969. 
For the same period an increase of a factor of 200 has 
been observed in the 8 to 20 A band. Short term fluctuations 
are observed to correspond to the presence of active regions 
on the disk. The X-ray emission history of one such region, 
McMath 8207 is examined in detail and it is shown that 
the emission levels vary with the complexity of the magnetic 
fields of the spot group. Observation of X-ray emission 36 
hours prior to the appearance of the active region on the 
limb indicates emission from altitudes as great as 50,000 km 
in the lower corona. M.V.E. 


A70-43834* 

ELECTRON OBSERVATIONS BETWEEN THE INNER 
EDGE OF THE PLASM A SHEET AND THE PLASMA- 
SPHERE. 

L. A. Frank (Iowa, U., Iowa City, Iowa) and M. A. Schield 
1 Oct. 1970 14 p refs Journal of Geophysical Research, 

vol. 75, p . 5401-5414. 

(Contracts NAS5-2054; Nonr- 1509(06); Grant 
NGL- 16-001-002) 

Review of the results of measurements of electron densities 
over the energy range of about 100 eV to 50 keV for 
magnetic-shell-parameter values between 3 and 10 earth radii 
near local midnight at low magnetic latitudes, obtained over 
he period June 11 through July 23. 1966, with an array of 
electrostatic anal\/ers borne on earth satellite OGO 3. It 


has been found that the earthward edge of the plasma sheet 
is characterized by severe decreases in electron energy densities 
with decreasing geocentric radial distance. These decreases 
have a distinct structure with fluxes of higher energy 
electrons decreasing further from the earth for the electron 
energy range of about 700 eV to 20 keV. The plasmapau.se 
is usually observed to be UjCaicd at the minimum of the 
energy density profile for electrons with energies above 
7(X) eV. At electron energies of about 200 eV, a plasmapause 
structure comprising a sharp radially outward boundary and 
a broader inward boundary is observed. Kilovolt electron 
intensities between the plasmasphere and the earthward edge 
of the plasma sheet decreased more rapidly and fell to typically 
quiescent values within the satellite’s orbital period of 48 
hours. Simultaneous observations of the angular distributions 
of electron intensities at two pitch angles in the plasma sheet 
revealed that these angular dusiributions approached isotropy 
for the several plasma sheet crossings that were examined. 

M.V.E, 


A70-43840* 

PLASMA MEASUREMENTS WITH THE RETARDING 
POTENTIAL ANALYZER ON OGO-6. 

T. W. Flowerday (Texas. U., Dallas, Tex.), W. B. Hanson, 
S. Sanatani, and D. Zuccaro 1 Oct. 1970 19 p refs Journal 
of Geophysical Research, vol, 75, p 5483-5501. 

(Contract NAS5-9311) 

Description of the nature of the results from the 
retarding potential analyzer on the OGO 6 satellite. The 
device appears capable of measuring ion temperature to an 
accuracy of better than lO'T in a quiet ionosphere, in the 
dawn dusk plane, the ion temperature is observed to vary 
from 1000 to 4000 K. The higher temperatures are associated 
with higher altitudes in the winter hemisphere. Molecular 
ions are delected near the perigee (400 km), but their 
concentrations seldom exceed 1% of the atomic oxygen ion 
concentration. The device also operates in a mode that 
examines the horizontal changes in ion concentrations 
(fractional changes as small as 0.001 can be observed) with 
a spatial resolution from 350 to as small as 40 meters 
depending on the telemetry rate. M.V.E. 

A70-4384I* 

METEORIC IONS ABOVE THE F2 PEAK. 

W. B. Hanson and S. Sanatani (Texas, U.. Dallas, Tex.) 
I Oct. 1970 7 p refs Journal of Geophvsical Research, 
vol. 75, p. 5503-5509. 

(Contract NAS5-9311) 

Observation of heavy ions of about mass 56 amu 
(probably iron ions) at heights well above the F2 peak at 
concentrations of the order of 100 per cu cm. Another ion 
(or ions) of intermediate mass (about 30 amu) and comparable 
concentration is also observed, but its identification is now 
obscure. The heavy ions are a common feature of the nighttime 
ionosphere, and it is suggested that they arise from meter 
disintegration near 100 km and are then lifted by the dynamo 
electric field to greater heights. Readily resolvable structure 
in the variation of ion iem|>erature with latitude is also 
observed, and it is postulated that these enhancements in 
ion temperature may be caused by the relative drift motions 
of ions with respect to the neutral atmosphere. (Author) 

A70-4385U 

THE ALEVEN VELOCITY IN THE MAGNETOSPHERE 
AND ITS RELATIONSHIP TO ELF EMISSIONS 

R. K. Burton, C. R. Chappell (Lockheed Research Labs., 
Palo Aiio, Calif.), and C. T. Russell (California, U., Los 
Angeles, Calif.) 1 Oct. 1970 5 p refs Journal of Geophysical 
Research, vol. 75, p. 5582-5586. 

(Contracts NAS5-9092; NAS5-9098; JPL-950403; Grant 
NGR-05-007-235) 

OGO 5 measurements of the ion density and magnetic 
field strength near the equator in the dawn quadrant of the 
magnetosphere have been used to determine the Alfven 
velocity. The Alfven velocity in the outer magnclosphere 
ranges between lOCK) and 20(JO km/sec. At decreasing radial 
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distances the Alfven velocity increases to a maximum (average, 
4800 km /sec) and drops to a minimum (average, 490 km/sec) 
just inside the plasmasphere. hLF emissions are well ordered 
by the Alfven \clocitv profiles. ELF chorus from 100 to 
1000 Hz exists in the outer magnetosphere only for Alfven 
velocities below about 3000 km/sec. ELF hiss is found 
immediately inside the plasmapause. This relationship between 
ELF emissions and the Alfven velocity is further support 
for unstable wave generation by Doppler shifted cyclotron 
resonance. (Author) 

A7(M3852* 

ON THE Dll RN AL V ARIATION OF THE EXOSPHERIC 
NEUTRAL HYDROGEN TE.MPERATL RE. 

M. A. Clark (.Aerospace Corp., Los Angeles, Calif.) and P. 
H. Metzger 1 Oct. 1970 5 p refs Journal of Geophysical 
Research, vol. 75, p. 5587-5591. 

(NASA Order S-99813-G) 

Evaluation of resonance filter data obtained from 
OGO 6 implying a mean exospheric temperature of 900 K 
for June 8, 1969, with a 200 K variation dawn to dusk 
between 0600 and 1800 LT near the equator. Owing to the 
tilt of the orbit plane by approximately 1 hour toward the 
summer pole, a north south asymmetry of about 75 K is 
also seen. These data strongly suggest that sources of Lyman 
alpha external to the geocorona are smaller than previously 
thought. (Author) 

A70-45768 

TEMPERATURE AND EMISSION MEASURE PROFILES 
OF TWO SOLAR X-RAY FLARES. 

C. S. Bowyer (California, U., Berkeley, Calif.), S. W. Kahler, 
R. W. Kreplin (U.S. Navy, E. O, Hulburt Center for Space 
Research, Washington, D.C.), and J. F. Meekins Oct. 1970 
12 p refs Aslrophysical Journal, vol. 162, Pt-l, 
p. 293-304. 

^Grant NSF GP- 11406) 

Data from the NRL 2- to 20-keV X-ray detector on the 
OGO-5 satellite are discussed. A detailed study of two solar 
X-ray flares shows that the 3- to 12-keV flux is thermal in 
origin, with emission measures which vary by two orders of 
magnitude during the course of the flares analyzed. A physical 
interpretation of the energy dispersion of the times of peak 
X-ray fluxes is given. Heating of a flare region by nonthermal 
electrons is proposed for the flare of June 9, 1968. (Author) 

A70-45769 

IMPLICATIONS OF THE OBSERVED SOLAR MODULA- 
TION OF COSMIC-RAY ELECTRONS. 

J. J. Burger (Leiden, Rijksuniversiteit, Leiden, Netherlands) 

and Y. Tanaka (Nagoya U., Nagoya, Japan) Oct. 1970 
10 p refs Aslrophysical Journal, vol. 162, Pt-l, 

p. 305-314. 

The observed variation of the primary electron intensity 
above 500 MeV between 1966 and 1968 is compared with 
those of protons and alpha particles. The modulation feature 
of these three components is consistent with the simple 
diffusion convection theory. On the other hand, a generalized 
diffusion convection theory developed by Gleason and Axford 
which includes effective energy losses does not explain 
simultaneously the modulation of the three different species. 
The disagreement may imply that the effect of energy loss 
is insignificant in accounting for the solar modulation. The 
interstellar electron spectrum is derived by using the simple 
diffusion convection theory, under the assumption that the 
cosmic ray diffusion coefficient is a separable function of 
heliocentric radius and rigidity. Comparison of the result 
with the nonthermal galactic radio spectrum, and also the 
observed positron flux indicate a significant underestimate 
of the modulation below 1 GcV. This casts serious doubt 
on the separability of the diffusion coefficient. (Author) 

A71-I149P 

SPECTROMETER OBSERVATIONS IN THE REfilON 
NEAR THE BOW SHOC K ON MARCH 12, 1968. 

K. K. Harris (Lockheed Research Labs., Palo .Alto, Calif.), 


S. L. Ossakow, and G. W. Sharp I Nov. 1970 13 p refs 
Journal of Geophysical Research, vol. 75, p. 6024-6036. 
(Contract NAS5-9092) 

Review of the measurements of directed proton fluxes 
in the 0-600 eV range performed by means of an ion 
spectrometer on the (5G(i 5 satellite in a cone angle of 
10 deg with respect to the spectrometer normal and in a 
fixed direction with respect to the .satellite-sun line in the 
bow shock and adjacent regions of the magnetosheath and 
solar wind. The data presented for the multiple shock crossings 
of Mar. 12, 1968, indicate that the fluxes measured by the 
spectrometer are some 3 orders of magnitude higher in the 
magnetosheath than in the solar wind. The abrupt increase 
in directed proton flux, in going from the solar wind into 
the magnetosheath, identifies the position of the bow stock 
in the satellite orbit. The higher proton fluxes, in passing 
through the bow shock to the magnetosheath, are ac- 
companied by steep gradients in the magnetic field as 
measured by a magnetometer and saturation of electrostatic 
wave turbulence as measured by a plasma wave detector. 
For the most part, these measurements correlate very well 
with the bow shock crossings observed by means of the 
light-ion spectrometer. M.V.E. 

A71-I1494 

DIFFUSIVE ENTRY OF SOLAR-FLARE PARTICLES 
INTO GEOMAGNETIC TAIL. 

A. J. Dessler (Rice U., Houston, Tex.) and F. C. Michel 
1 Nov. 1970 12 p refs Journal of Geophysical Research, 
vol. 75, p. 6061-6072. 

(Contract AF 19(628)-70-C-0184) 

Extension and modification of Michel and Dessler's 
(1965) diffusion model, accounting for certain findings about 
the access of electrons and protons to the polar caps. The 
diffusion model utilizes a magnetospheric structure in which 
the tail is described as being composed of filaments, each 
having slightly different plasma and field properties. It is 
shown that an energy-independent access of protons into 
such a tail model is possible over a broad range of proton 
energies. Diffusion results from the fluctuating fields about 
(he protons in cyclotron motion. This diffusion mechanism 
!s ineffective for the electrons. The electrons enter further 
down the tail where the tail becomes flattened and the 
filaments intermingle with the interplanetary field lines. 
Depending on the circumstances, the latter mechanism could 
be important for proton crary as well. .Access to the distant 
tail regions should be sensitive to the direction of the 
interplanetary field relative to the tail field, which is 
believed to account for the observed north-south polar-cap 
asymmetry. M.V.E. 

A7MI498^ 

OBSERVATIONS FROM OGO-5 OF THE THERM AL ION 
DENSITY AND TEMPERATURE WITHIN THE MAG- 
NETOSPHERE. 

E. J. R. Maier (NASA, Goddard Space Flight Center, Lab. 
for Planetary Atmospheres. Greenbelt, Md.)"and G. P. Serbu 
1 Nov. 1970 12 p refs Journal of Geophysical Research, 
vol. 75, p. 6102-6113. 

Discussion of some recent simultaneous measurements 
of ion density and temperature performed in the dawn and 
morning quadrants of the magnetosphere by means of the 
OGO 5 satellite. Some preliminary results of ion temperature 
profiles, as measured for the first time in the outer pro- 
tonosphere. are presented. The ion temperature observations 
show that within the plasmapause the day to night temperature 
ratio is about a factor of 2. The relatively high observed 
densiiv of about 100 ions per cu cm at 4 earth radii and an 
apparent temperature of 30 to 50 thousand deg K are not 
consistent with a simple diffusive equilibrium distribution 
along a closed magnetic field line. The self-collision life time 
of 0.5-eV particles in a plasma of a 100-ions/cu cm density 
is 2400 sec, and the majority of such ionospheric particles 
with a Maxwellian velocity distribution would be lost rapidly. 
However, the self-collision time for 5-eV particles in a plasma 
of the same density is 80,(K)0 sec. The computed bounce 
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periods for ihe 0.5* and 5-cV particles arc 3000 and 1000 
sec. Thus the 5-eV panicles will survive 40 or more bounces, 
whereas the 0.5*eV panicles will be Coulomb-scailered into 
the loss cone in one bounce period. The discrimination of 
this process against low-energy particles is suggested as an 
explanation for the apparent high temperature of the ions. 

M.V.E. 

A7M1499* 

WHISTLER l>l C T PROPERTIES DEDLC ED ERO.M VLF 
OBSERV ATIONS M ADE W ITH THE OGO-3 SATELLITE 
NEAR THE MAGNETIC EQUATOR 
J. J. Angerami (Stanford U., Stanford, Calif.) I Nov. 1970 
21 p refs Journal of Geophysical Research, vol. 75, 
p. 6115-6135. 

(Contract NAS5-2131; Grants NGR-05-020-288; 
NGL-05-020-008; NSF GP-948; NSF GA-1151) 

Discussion of the first direct evidence on the nature of 
ducting, based on in situ whistler observations made by the 
OGO 3 satellite. The interpretation of the data strongly 
supports both the cutoff theoretically predicted by Smith 
(1961) at one half minimum gyrofrequency along the path 
and the Angerami ( 1966) hydrostatic model of magnetospheric 
ionization. For the cases studied, it is found that the overall 
thermal damping is not an important process near half the 
local gyrofrequency. The data lead to estimates of the L 
shell thicknesses of whistler ducts, their elongation or extent 
in longitude, and minimum enhancements needed for 
trapping. The data also confirm the validity of using the 
longitudinal approximation to calculate travel times and nose 
frequencies of ducted whistlers. The data give further evidence 
that whistler ducts are indeed enhancements, rather than 
depressions, of ionization. M.V.E. 

A7M1500* 

VLF ELECTRIC FIELD OBSERVATIONS IN THE 
MAGNETOSPHERE. 

F. V. Coroniti (TRW Systems Group, Redondo Beach, 
California, U., Los Angeles, Calif.), R. W. Fredricks, C. F. 
Kennel, J. H. McGehee (TRW Svstcms Group. Redondo 
Beach, Calif.), and F. L. Scarf \ Nov. 1970 17 p refs 

Journal of Geophysical Research, vol. 75, p. 6136-6152 
(Contract NAS5-9278; Grant NGR-05-007-190) 

New types of magnetospheric electric field emissions have 
been detected by OGO 5 with wave frequencies (f) above 
the local electron cyclotron frequency (fc). The most common 
emissions occur between the lowest electron cyclotron 
harmonics (f = 3fc/2), followed by emissions at high 
frequencies (f much greater then fc). A few signals have 
been observed slightly above the local fc. The strong emissions 
with f about or more than 3fc/2 appear to be localized 
within a few degrees of the geomagnetic equator. More than 
60% of the equator crossings between L values of 4 and 10 
in the (X)00-1200 LT sector have such activity. The waves 
have large electric field amplitudes (1-10 mv/m), which 
suggests they may be sources of pitch angle diffusion and 
turbulent energization of auroral zone electrons. (Author) 

A7MI503* 

DEPRESSIONS IN THE FAR-L LTRAVIOLET AIRGLOW 
OVER THE POLES 

R. R. Meier (U.S. Navy, E. O. Hulburt Center for Space 
Research, Washington, D.C.) 1 Nov. 1970 15 p refs Journal 
of Geophysical Research, vol. 75, p. 6218-6232 
(NASA Order S-32327-G; NASA Order S-45340-G; NASA 
Order S-20613-G) 

Observations of the ultraviolet emissions of atomic 
hydrogen (Lyman alpha) and atomic oxygen (1304 A) over 
the polar regions from the OGO 4 satellite show that the 
airglows are sometimes depressed relative to the nonpolar 
levels. The Lyman alpha decreases are a manifestation of a 
reduction in the polar hydrogen concentration, apparently 
associated with the region of open magnetic field lines. The 
polar hydrogen concentration is estimated to be ap- 
Toximalely 37'': below the nonpolar level for a Lyman alpha 
depression of 10'7. and 27'r below the nonpolar level for a 


5% depression. The 1304-A decreases arc apparently related 
to a change in the exciting phoioelectron concentration, when 
either the field lines are open or the conjugate ionosphere 
is in shadow. (Author) 

A71-I1504* 

EQUATORIAL AU RORA/AIRG LOW IN THE FAR 
ULTRAVIOLET. 

T. .A. Chubb (U.S, Navy, E. O. Hulburt Center for Space 
Research, Washington, D.C.) and G. T. Hicks 1 Nov. 1970 
16 p refs Journal of Geophv.sical Research, vol. 75, 
p. 6233-6248 

(NASA Order S-32327-G) 

Discussion of an experiment performed aboard the 
(XjO 4 polar-orbiting satellite, during which far ultraviolet 
emissions in the equatorial zone were detected at altitudes 
of less than 5(X) km. The occurrence frequency reached a 
maximum in late October and early March during the period 
from August 1967 to May 1968. Both maxima occurred near 
2130 local time. Low values during June 1968 indicate a 
strong seasonal dependence. The emissions were seen quite 
symmetrically in position at 12 to 15 deg on either side of 
the magnetic dip equator, completely encircling the earth. 
Frequently, the peak intensity of the emissions was the same 
north and south of the equator, but in some cases the intensity 
was three or four times greater on one side than on the 
other. In rare cases, emission was totally lacking on one 
side while clearly present on the other. Simultaneous 
comparisons of quick-look scanning spectrometer data of 
Barth from OGO 4 show that the emissions are oxygen 
lines at 1304 and 1356. Possible mechanism for production 
of the emissions are discussed. V.P. 

A7M3475* 

IDENTIFICATION AND RELATIVE ABUNDANCES OF 
C. N, AND O NUCLEI TRAPPED IN THE GEOMAG- 
NETIC FIELD 

A. Mogro-Campero and J. A. Simpson (Chicago, U., Chicago, 
III.) 7 Dec. 1970 5 p refs Physical Review Ueiters, vol. 25, 
p. 1631-1635 

(Contract NAS5-9366; Grant NGL-14-CXJ 1-006) 

Determination of the relative abundances of C, N. and 
O nuclei, with energies ranging from 13 to 33 MeV/nucleon, 
trapped in the radiation belt near the geometric equator. 
The data were obtained o\er a lO-month period in 1968 by 
means of the OGO 5 sateiiitc. The measured abundance 
ratio O/C for these nuclei is equal to about 0.5; this ratio 
is consistent only with an extraterrestrial origin of these 
nuclei. Z.W. 

A71-I4014* 

PICOGRAM DUST PARTICLE FLUX: 1967-1968 

MEASUREMENTS IN SFLENOCENTRIC, CISLUNAR 
AND INTERPLANETARY SPACE. 

W. M. Alexander, C. W, Arthur, J. L. Bohn (Temple U„ 
Philadelphia, Pa.), and J. D. Corbin (Baylor U., Waco, Tex.) 
Amsterdam, North Holland Publishing Co. 1970 8 p 

refs In: Space Research X, COSPAR, Plenary Meeting, 

12lh, and Symposium on Thermospheric Properties Concern- 
ing Temperatures and Dynamics with Special Application 
to H and He, Prague, Czechoslovakia, May 11-24, 1969, 
Proceedings, p. 252-259 Symposium co-sponsored by the 
International Assn, of Geomagnetism and Aeronomy, the 
International Union of Geodesy and Geophysics, and the 
International Union of Radio Science. 

(Contract NAS5-9352; NAS5-9128; Grant NsG-39-0 12-001) 
Review and interpretation of data showing the mean 
cumulative flux of interplanetary dust particles from day 
130 to 345. 1967. as measured by Mariner 4, with discussion 
of special events detected by Mariner 4 during this period. 
Data are also presented showing the mean cumulative flux 
of dust particles in cislunar space as measured by OGO 3, 
as well as data Lunar I xplorer 35 showing the fluctuation 
of the mean cumulame dust particle flux in scicnocentric 
space for day 201, 1967, to day 201, 1968. Selected data 
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"obtained during the times of several meteor showers 
occurring both in 1967 and 1968 are given. F.R.L. 

A7I-I4028* 

OBSERVATIONS OF EYMAN-AEPHA AND THE 
ATOMIC HVDROCEN DISTRIBl TION IN THE THER- 
MOSPHERE AND EXOSPHERE. 

R. R, Meier (U.S. Navy, E. O. Hulburl Center for Space 
Research, Washington, D.C.) Amsterdam, North Holland 
Publishing Co. 1970 10 p refs In: Space Research X, 

COSPAR, Plenary Meeting, 12th, and Symposium on 
Thermospheric Properties Concerning Temperatures and 
Dynamics with Special Application to H and He, Prague, 
Czechoslovakia, May 11-24, 1969, Proceedings, p. 572-581 
Symposium co-sponsored by the International Assn, of 
Geomagnetism and .Aeronomy, the International Union of 
Geodesy and Geophysics, and the International Union of 
Radio Science. 

(NASA Order S-32327-G; NASA Order S-45340-G; NASA 
Order S-20613-G; Grants NSF GP-6354: NSF GP-7890) 

Analysis of observations of Lyman-alpha from the OGO 3, 
OGO 4, and OSO 4 satellites and Balmer-alpha measurements 
in the night sky by assuming that the radiation is principally 
due to resonance scattering of solar photons in the atomic 
hydrogen geocorona. .After correction for the extraterrestrial 
background, the OGO 4 and OSI 4 observations yield typical 
nadir-zenith intensity ratios of 0.84 and 1,20 for night and 
day (solar zenith angles of 180 and 10 deg), respectively, in 
the autumn 1967 epoch. Nadir intensities of 1.1 and 24 kR 
for night and day were characteristic of that period. To 
interpret these data numerical solutions of radiative transfer 
equations have been obtained for various models of the 
geocorona. The results of this analysis indicate that if the 
solar Lyman-alpha flux is 4.0 x 10 to the 11th protons/sq 
cm-sec-A, then the mean optical depth above 650 km is 
jabout 1.3 (or 7.0 x 10 to the 12th atoms/sq cm) for an 
P 100 K exospheric temperature. Radiative transfer methods 
were also applied to the Lyman-beta problem, and solutions 
were compared with experimental observations of Balmer- 
alpha. The conclusions of this analysis are in agreement with 
the Lyman-alpha results if a nonterresirial Balmcr-a Ipha 
background of some 3.0 to 4 R is present in addition to 
the airglow, and if the solar Lyman-beta flux is higher than 
previously reported. 

A71-I4046 

FLARE X-RAV AND RADIO WAVE EMISSION. 

J. P. Castelli (USAF Cambridge Research Labs., Bedford, 
Mass.), R. W. Kreplin. and P. J. Moser (U.S. Navy, E. O. 
Hulburt Center for Space Research, Washington, D. C.) 
Amsterdam, North Holland Publishing Co. 1970 8 p 

refs In: Space Research X, COSPAR, Plenary Meeting, 

12th, and Symposium on Thermospheric Properties Concern- 
ing Temperatures and Dynamics with Special Application 
to H and He, Prague, Czechoslovakia, May 1 1-24, 1969, 
Proceedings, p, 920-927 Symposium co-sponsored by the 
International Assn, of Geomagnetism and Aeronomy, the 
International Union of Geodesy and Geophysics, and the 
International Union of Radio Science. 

Measurement of solar X-ray emission since July 1967 
with the aid of SOLRAD 9 (1968-I7A) and OGO 5 
(1967-73A). A number of X-ray flares, for which there are 
accompanying cm radio burst data from Sagamore Hill-Radio 
Observatory and from .Manila, have been examined in an 
attempt to clarify the relationship between the emission 
processes for the two wavelength ranges. Whereas flare X 
rays of photon energy greater than 20 keV appear to match 
microwave outburls closely in lime and duration, a sleep 
rise of X-ray intensities in the band from 0 to 3 A consistently 
leads the microwa\e flash by several minutes. For most flares 
classified IB or greater, the 0.3 A X-ray flux has risen by 
an order of magnitude before the sharp rise in microwave 
emission. Generally, the microwave flash is short-li\cd, but 
followed by the pc>sibursi slow decay which matches the 
P'aration of soft X-ra> emission, ( Auihi)r) 


A7I-I4068* 

MICROSCOPIC STRl CTURE OF THE SOLAR W1ND@ 

F. L. Scarf (TRW Systems Group, Redondo Beach. Calif.) 
Oct. 1970 37 p refs Space Science Reviews, vol. 11, 

p. 234-270 

(Contracts NAS5-9278: NAS2-4673) 

As the solar wind flows out from the coronal base the 
Coulomb collision frequencies rapidly become small and 
panicle-particle collisions can no longer maintain local 
statistical equilibrium. At I AU the particle distribution 
functions have important non. Maxwellian characteristics and 
the firehose instability, a cyclotron resonance whistler-mode 
instability, and several heal flux current instabilities should 
be operative. Superihermal particle populations also provide 
large wave levels, and other forms of enhanced plasma 
turbulence develop at shock fronts and discontinuities. This 
report contains a review of the theoretical concepts and a 
progress report on the experimental study of interplanetary 
wave-particle interactions. (Author) 

A7I-I4212 

ELECTRON INTENSITY VARIATIONS IN THE INNER 
BELT FOLLOWING A (JEOMAGNETIC STORM. 

R. W. Kreplin (U.S. Navy, Naval Research Lab., Washington, 
D.C.) and F. F. Tomblin (Bellcomm, Inc., Washington, D.C.) 

5 Dec. 1970 3 p refs Nature, vol. 228, p. 988-990. 

Discussion of electron flux variations in the inner belt 
following geomagnetic storms taking into consideration data 
obtained with OGO 4 ionization chambers. OGO 4 ionization 
chamber characteristics are described. The study of electron 
flux levels following the May 1967 event for a three month 
period starting in August 1967 is reported. Electron flux 
levels above 120 keV were monitored by ionization chambers 
also used as solar X-ray monitors on OGO 4 in polar orbit. 
Supplementary electron data above 280 keV were obtained 
from the C! detector on the 1963 38C satellite also in polar 
orbit. G.R. 

A71-14515* 

INWARD .MOTION OE THE MAGNETOPAl SE BEFORE 
A SI BSTOR.M. 

M. P. Aubry. M. G. Kivdson (California, U., Los Angeles, 
Calif ), and C. T. Russell 1 Dec. 1970 14 p refs Journal 
of Geophysical Research. voL 75, p. 7018-7031. ESRO 
supported research. 

(Contract NAS5-9098) 

Study of an inward motion of the magnetopause by about 
2 earth radii in two hours recorded on Mar. 27, 1968, by 
the UCLA magnetometer on board the inbound OGO 5 
satellite. It is shown that this inward motion was associated 
with a reversal of the vertical component of the interplanetary 
field from northward to southward, the solar wind momentum 
flux remaining constant. The inward shift did not produce 
any compression of the magnctospheric cavity, which implies 
a transfer of magnetic flux from the dayside magnetosphere 
to the tail: the IMP 4 satellite saw the magnetic tail field 
increasing at the end of this interval and later the substorm- 
associated collapse of this Bcld. The substorm was also 
recorded on the ground. It is emphasized that the position 
of the magnetopause after the inward shift cannot be explained 
in terms of the available numerical models. (Author) 

A71-14538* 

POLARIZATION OF PROTON WHISTLERS. 

R. L. Smith (Stanford U., Stanford, Calif.) 1 Dec. 1970 

6 p refs Journal of Geophysical Research, vol. 75, 
p. 7261-7266. 

(Contract NAS5-9309) 

An experiment that separates whistler-mode waves into 
characteristic right and iefi-hand circularly polarized 
components on a broad-band basis has shown that electron 
whistlers arc nearly right-hand polarized and proton whistlers 
arc nearly left-hand polarized, as is predicted by whistler 
theories. The method has application to the "study of 
broad band phenomena such ai hiss and chorus, and should 
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allow improved accuracy of ion density as measured from 
proton whistlers, (Author) 

A7M4550* 

DIRECT CORRELATIONS OF L ARGE-AMPLITl DE 
W AVES WITH SI PRATHERMAL PROTONS IN THE 
UPSTREAM SOLAR WIND. 

P. J. Coleman, Jr. (California U., Los .Angeles), L. A. Frank 
(Iowa, U., Iowa City, Iowa), R. W'. Fredricks (TRW Systems 
Group, Redondo Beach, Calif.), M. Neugebauer (California 
Inst, of Tech., Jet Propulsion Lab., Pasadena, Calif.), C. T. 
Russell, and F. L. Scarf I Dec. 1970 7 p refs Journal 
of Geophysical Research, vol. 75, p. 7316-7322. 

(Contracts NAS5-9278; NAS5-9196: NAS5-9098) 

Results of direct correlations of magnetometer, plasma 
probe, and Lepedea proton data taken simultaneously by 
experiments aboard OGO 5 during a large upstream wave 
event on March 10, 1968. Direct correlation of Lepedea 
fluxes with magnetometer fluctuations shows that the large 
upstream wave amplitudes occur when enhanced fluxes of 
protons with E sub p approximating 4 to 7 keV are 
present. This suggests that such suprathermal proton streams 
drive the hydromagnetic fluctuations. The presence or absence 
of electrostatic plasma wave turbulence in these regions has 
been correlated with the degree of anisotropy of the 4- to 
7-kcV protons, and also with density gradients detected by 
the solar wind plasma probe. F.R.L. 



A71- 15937* 

SPECTRAL CHARACTERISTICS OF IMPULSIVE 
SOLAR-FLARE X-RAVS GREATER THAN OR AP- 
PROXIMATELY 10 kcV. 

K. A, Anderson (California, U., Berkeley, Calif.) and S. R. 
Kane Dec. 1970 16 p refs Astrophysical Journal, vol, 162, 
Pt. 1, p. 1003-1018. 

(Contract NAS5-9094) 

Deduction of the characteristics of the impulsive solar- 
flare X-ray component from thirteen bursts of hard X-rays 
observed with the 000-5 satellite during the period from 
Mar. 21 to June 30, 1968. Most of these impuisivc X-ray 
bursts were associated with impulsive microwave bursts and 
optical flares of importance smaller than or approximately 
1. For approximately 40 keV, X rays the e-foiding rise and 
decay time are found to be 2 to 5 and 3 to 10 sec, respectively. 
The spectrum of the energetic electrons in the X-ray source 
region has been deduced under the assumption that electron- 
proton bremsstrahlung is the mechanism for X-ray produc- 
tion. The short rise time, the power-law energy spectrum, 
and the time of occurrence relative to the optical flare indicate 
that the impulse X rays greater than or approximately 10 keV 
are a nonthermal flash-phase phenomenon. There is evidence 
that the injection of energetic electrons into the X-ray source 
region occurs more or less continuously throughout the 
impulse X-ray burst. This injection, combined with the loss 
of energetic electrons through escape and collisions, probably 
determines the time-intensity profile of an impulsive X-ray 
burst. M.M. 


A7I-17258* 

MAGNETOPAUSE CROSSING OF THE GEOSTATION- 
ARY SATELLITE ATS 5 AT 6 6 RE. 

T. L. Skillman and M. Sugiura (NASA, Goddard Space 
Flight Center, Lab. for Space Physics, Grccnbelt, Md.) 1 Jan. 
1971 7 p refs Journal of Geophysical Research, vol. 76, 

p. 44-50 


Discussion of the unusually large magnetic field de- 
crease preceded by an impulsive increase of about 100 gammas 
observed by the geostationary satellite ATS 5 during the 
moderate magnetic storm of September 29-30. 1969." The 
field remained low for about 1 min and returned to the 
preevent level as abruptly as it decreased. From the ATS 1 
and ATS 5 observations and magnelograms from ground 

> observatories, it ha> been inferred that the magnetosphere 
was greatly compre^'sed before the e\eru: the magnetopause 
distance was probably near 7 earth radii at the subsolar 
point. By comparing the changes observed by ATS 5 with 


the field measured by ATS I, which was 3 hours behind 
ATS 5 in local time, the event is interpreted as a magnetopause 
crossing of ATS 5 caused by a localized rapid inward motion 
of the magnetopause and its subsequent recession, temporarily 
creating an indentation on the magnetopause surface and 
briefly exposing ATS 5 to the magnelosheath field. M.V.E. 

A71-1726I* 

ENERGY SPECTRIMS FOR PROTON (200 EV LESS 
THAN OR EQUAL TO E LESS THAN OR EQUAL TO 
1 MEV) INTENSITIES IN THE OUTER RADIATION 
ZONE. 

L, A. Frank (Iowa, U., Iowa City, Iowa) and G, Pizzella 
1 Jan. 1971 4 p refs Journal of Geophysical Research, 

vol. 76, p. 88-91 

(Contracts NAS5-2054; N(XX) 1 4-68- A-0 196-0003; Grant 
NGL- 16-001-002) 

Derivation of the directional differential spectrums of 
proton intensities mirroring near the magnetic equator in 
the outer radiation zone for the energy range 200 eV less 
than or equal to E less than or equal to 1 MeV with 
measurements from the spacecrafts OGO 3, Explorer 12 and 
14, and Mariner 4. The average proton spectrum is char- 
acterized by a single maximum of differential intensities at 
5 to 10 keV and monotonically decreasing intensities with 
lower and higher proton energy. It is suggested that the 
appropriate boundary region for models of radial diffusion 
of protons into the outer radiation zone is located in the 
vicinity of the earthward edge of the quiet-time extraterrestrial 
ring current at L approximately equal to 6.5 earth radii. 

(Author) 


A7 1-17263* 

THE RELATION OF THE Pc I MICROPULSATION 
SOURCE REGION TO THE PLASMASPHERE. 

R. R. Heacock (Alaska, U., College, Alaska) 1 Jan. 1971 
10 p refs Journal of Geophysical Research, vol. 76, 
p. 100-109 

(Contracts NAS9-8945; AF 19(628)-68-C-0120: Grants NSF 
GA-1591; NSF GA-1514) 

Amplitude and polarization measurements of structured 
Pc 1 micropulsaiions obtained in Alaska and in Finland 
imply that the Pc 1 source lines are near or inside the 
plasmapause. The measurements give the source lines 
significantly closer to the earth than"^ are given by Pc 1 
dispersion calculations. Specific Pc 1 events are compared 
with plasmapause positions determined by the OGO 3 and 
OGO 5 satellites. We present some evidence that implies 
that structured Pc I source lines corotate with the earth. 

(Author) 


A71-I7279* 

OBSERVATIONS OF CONJUGATE EXCITATION OF 
THE O I 1304-A AIRGLOW. 

R. R. Meier (U.S. Navy, E. E. Hulburt Center for Space 
Re.search, Washington, D.C.) 1 Jan. 1971 6 p refs Journal 
of Geophysical Research, vol. 76, p. 242-247 
(NASA Order S-32327-G; NASA Order S-45340-G; NASA 
Order S-20613-G) 

Discussion of the first observations of conjugate excitation 
of the O I 1304-A airglow made from the OGO 4 spacecraft 
in August 1967. The observational data are presented, 
discussed, and analyzed. It is shown that the emission was 
observed only when the conjugate ionosphere was still sunlit, 
thus suggesting excitation by photoelectrons traveling along 
magnetic field lines to the night hemisphere. O.H. 

A7M76H6i^ 

MA(;NET()SPHERK .si dden impulses 

T. Ondoh May 1970 15 p refs Radio Research Laboratories, 

Journal, vol. 17, p. 199-213 

Discussion of magnciospheric distributions of amplitudes 
and rise times of sudden impulses observed by the satellites 
OGO 3 and OGO 5. Se\eni\-si\ sudden impulses are analyzed 
in order to determine the magnetospheric distribution for 
sudden impulse amplitudes and rise limes as a function of 
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location. The observed amplitudes and rise times are 
compared with theoretical sudden impulse amplitude and 
rise time data which are derived from the magnetic field of 
the model magnetosphere proposed by Mead (1964). G.R. 


A7M7918* 

THE EMISSION AND PROPAGATION OF AP- 
PROXIMATELY 40 keV SOLAR FLARE ELECTRONS. 
2: THE EITCTRON EMISSION STRl CTl REOF LARGE 
ACTIVE REGIONS. 

R. P. Lin (California, U„ Berkeley, Calif.) Dec. 1970 26 p 
refs Solar Physics, vol. 15, p. 453-478. 

(Contracts NAS5-9077; NAS5-9091) 

Mapping of the emission structure of a large electron- 
active region, McMath plage 8905, which crossed the visible 
solar disk in July-Aug. 1967, using electrons of approximately 
40 keV energy observed at I AU as tracers. The accelera- 
tion of 10 to 100 keV electrons is found to be a property 
of active regions with a certain stage of development, and 
is signaled by the emission of greater than or approximately 
20 keV X rays. The emission of electrons into the in- 
terplanetary medium may be separate from the acceleration 
of the electrons. M.M. 


A71-I7975* 

OBSERVATION OF EARLY-TYPE STARS FROM 
OGO-6. 

M. A. Clark (Aerospace Corp., El Segundo, Calif.) and P. 
H. Metzger Jan. 1971 4 p refs Astronomy and Astrophysics, 
vol. 10, no. 1, p. 155-158. 

(NASA Order S-99813-G: Contracts AF 
04(70 l)-69-C-0066; AF 04(701 )-70-C-0059) 


Observation of stellar fluxes of the order of 10 to the 
minus eighth power erg s cm to the minus .second power A 
for 10 eV photons for several bright UV emitting stars. These 
observations were made from the OGO 6 scanning Ly- 
alpha experiment whose resonance absorption filler suppres- 
sed the strong HLy-alpha airglow, making possible the 
observation of weak external enhancements. Five separate 
orbits of data revealed point-source enhancements. M.M. 


A71-18I27^,^ 

THE 'QITFT TIME’ FLEXES OF PROTONS AND 
ALPHA-PARTICLES IN THE ENERGY RANGE OF 2-20 
MeV/NECLEON IN 1967. 

C. Y. Fan (Arizona, U., Tucson, Ariz.), G. Gloeckler, R. 
B. McKibben, and J. A. Simpson (Chicago, U., Chicago, 
111.) Budapest, Akademiai Kiado, 1970 7 p refs In: 

International Conference on Cosmic Rays, 11th, Budapest, 
Hungary, Aug. 25-Sep. 4, 1969, Proceedings. Volume 2 - 
Solar Cosmic Rays, Modulation of Galactic Radiation, 
Magnetospheric and Atmospheric Effects, p. 261-267 
Conference Sponsored by the international Union of Pure 
and Applied Physics and the Hungarian Academy of Sciences. 
(Acta Physica, vol. 29, Supplement 2), 1970. 

(Grants NGL- 14-001-006; NGR-03-002-107; Contract 
AF 49(638)-1642) 

The quiet time fluxes and different spectra of protons 
and alpha particles in the energy range 2-20 MeV/nucleon 
were measured in 1967 with cosmic ray detectors on the 
OGO-3 satellite. These measurements are the continuation 
of similar studies, begun in 1964, of the temporal variation 
of the spectra of these particles. The results obtained from 
the period 1964 to 1966 indicated that these particles were 
a mixture of particles of galactic and solar origin. The 1967 
measurements show that, despite an increase in solar activity 
and modulation of relativistic cosmic rays, the 2 to 20 MeV 
fluxes of protons and alpha particles remained relatively 
unchanged. The implications of this result are discussed. 

(Author) 

A7|-18I28*j^( 

MODULATION AND HELIOCENTRIC GRADIENT OF 
LOU ENERGY COSMIC RAYS NEAR SOLAR MIN- 
IMUM, 1965 

S. R. Kane and J. R. Winckler (Minnesota, U., Minneapolis, 


Minn.) Budapest, Akademiai Kiado, 1970 6 p refs In: 
International Conference on Cosmic Rays, 1 1th, Budapest, 
Hungary, Aug. 25-Sep. 4, 1969, Proceedings. Volume 2 - 
Solar Cosmic Rays, Modulation of Galactic Radiation 
Magnetospheric and Atmospheric Effects, p. 269-274 
Conference Sponsored by she international Union of Pure 
and Applied Physics and the Hungarian Academy of Sciences. 
(Acta Physica, vol. 29, Supplement 2). 1970. 

(Contract NAS5-2071) 

Comparison of cosmic ray total ionization measurements 
made in space with the OGO-l and OGO-2 ion chambers 
with other cosmic ray measurements in space and on the 
ground. The data were acquired at geocentric distances 
between 15 and 25 earth radii during the period September 
1964 to May 1968. Long-term and short-term variations are 
e.\amined, and attention is given to the hysteresis effect. 

F.R.L. 


A71-18I37^ 

SPECTRAL VARI ATIONS iN SHORT TERM FORBUSH 
DECREASES AND IN LONG TERM CHANGES IN 
COSMIC RAY INTENSITY. 

V. K. Balasubrahmanyan (NASA, Goddard Space Flight 
Center, Greenbelt, Md.) amd D. Venkatesan (Calgary, U., 
Calgary, Alberta, Canada, NASA Goddard Space Flight 
Center. Greenbelt, Md.) Budapest, Akademiai Kiado, 1970 
10 p refs In: International Conference on Cosmic Rays, 

11th, Budapest, Hungary, Aug. 25-Sep, 4, 1969, Proceedings. 
Volume 2 - Solar Cosmic Rays, Modulation of Galactic 
Radiation, Magnetospheric and Atmospheric Effects, p. 
327-336 Conference spon!?M>red by the International Union 
of Pure and Applied Physics and the Hungarian Academy 
of Sciences. (Acta Physica. vol. 29, Supplement 2). 

(Grant NRC A-3685) 

Summary of data from satellite IMP A, B, and C and 
OGO A on a continuous basis over the period from 
November 1963 to May 1967. The cosmic ray intensity 
registered by GM counters om these satellites, of energy greater 
than or equal to 50 MeV is compared with the intensities 
recorded by neutron monkiors, at the equatorial station. 
Huancayo, at the high-altitudc station. Deep River, and at 
the polar station, .Alert. Spectral variations during the 
Forbush decreases and during long-term changes in cosmic 
ray intensity are investigaisrd, and the results "are discussed 
in terms of current ideas, (Author) 

A7I-18158*^ 

A DISCISSION OF SOEaR COSMIC RAY ACTIVITY 
NEAR SUNSPOT M AXI\8l M. 

.A. J. Masley and P. R. Sailerblom (McDonnell Douglas 
Astronautics Co., Santa Monica, Calif.) Budapest, Akadem- 
iai Kiado, 1970 7 p In: International Conference on 

Cosmic Rays, 1 1th, Budapest. Hungary, Aug. 25-Sep. 4, 1969, 
Proceedings. Volume 2 - Solar Cosmic Rays, Modulation 
of Galactic Radiation, Magnetospheric and Atmospheric 
Effects, p. 513-519 Conference sponsored by the Interna- 
tional Union of Pure and Applied Physics and the Hungarian 
Academy of Sciences. NSF-NASA sponsored research. 

Discussion of 16 solar cosmic ray events observed during 
1968 and 12 during the nrst seven months of 1969. This 
represents an increase in iiictivity as the peak in the solar 
cosmic ray cycle is reached. The events ranged in maximum 
intensity from 0.5 to 12.5 dB absorption at 30 MHz for 
protons with energy greaieir than 10 MeV. The two largest 
events observed during the period were the event of Nov. 
18, 1968, with 12.5 dB, and the event of April 11, 1969 
with 12 dB. The latter event is particularly interesting because 
it was apparently due to solar activity behind the east limb. 

FR.L. 

A71-18I70*^ 

ELECTRONS FROM SOLAR FLARES IN THE 10 TO 
200 MeV REGION 

D. Dailowe, J. I heureu^, and P. Meyer (Chicago, U., 
Chicago. III.) BiKhipcsi. Akademiai Kiado, 1970 6 p 

refs In: International Cc afcrence on Cosmic Rays, 11th. 
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‘969* Proceedings. 
R'ldintinn M Rays, Modulation of Galactic 

P M3M8 Atmospheric Effects 

of Pure aL Zn hVnVf International Union 
of Sciences ^A^t •3 and the Hungarian Academy 

(Contract NAsZq^ Supplement 2), 1970. 

(v-omract INAS>9096; Grant NGR-14-001-005) 

association with solar flares 
frequently been observed at energies around 50 keV 
and occasionally between 5 and 10 MeV. With an inst^umen^ 
on board the satellite OGO-5 we have, during 1968 searXd 

se era! occasions we have measured an excess flux of hieh 
energy electrons associated with solar flare activity We shall 
report on these observations and discuss the energy spectra 
and time history for some of the events. lAmhor^ 

A71-I96S«» 

tPSTREAM WAVES IN 
PACKETS MEDIL.M; DISCRETE WAVE 

D. p. Childers, P. J. Coleman, Jr. (California U I o« 
Angeles, C^if.), and C. T. Russell 1 Feb. 1971 17 n refs 

Journal of Geophysical Research, vol. 76 p 845-861 ^ 
(Contract NAS5-9098) 

observed in the in- 

oow snocic, consisting of discrete wave nirk^tc viritu 

S'e“if field ‘ B^u uf background 

magnet c field. using the measured solar wind densitv 

and cold plasma dispersion theory, it is sLwn that these 
wave packets must be right-handed in the plZl frame at 
frequencies from about 2 to 4 times the proton gvrofreguZet 
The propagation vector of these waves V 

toZ" bow shock fnd to Ire betwten'T 

wavL'^are average spiral field. The 

Ctci """ s .t z:, 

L r„,7, .s, "" 


A7J-I9663* 

associated iono. 

LdStld'spL''' Fl,gltt“ renfer‘^Lar‘*f“"%f 

mospheres. Greenbelt, Md.). and B. E. Zoy Z'"? Feb 
i 920-92?. Geophysical Research, vol. 76, 

hypotheses about Ih^^’r ‘^'t'Cussion of the merits of some 

electr^rZ^el-^'''* on°the' flux o'" suptallfem?! 

Ilirmtch ' by' cZe" ( I 965 )‘at 

haf ;r‘be^'bz"T 

maT"ettc?ron7 ^‘uprather 

ofenere! fmmth combination of thermal conduction 

con.pbS,'r:ttsv:ro'phr^ 

A7M9724* 

WITH'^T^r'i^’®^ SOLAR OPTICAL FLARES 
oSrveD BY BUR,STS FROM 4 TO 2 MHZ 

MicM^ Apt' wo'"®? n®‘"T"’^ Observatory, Ann Arbor, 
'bO, Pt-1 p 3 ot.?o 7 ’ ^ Astrophysical Journal, vol. 
(Contract NAS5-205I; Grant NsG-572) 

M1 o'.sk' ip which type 3 solar radio bursts from 4 to 2 

i hencTtu^ r'= optical flats 

ncncc, with solar plage regions. A radio burst was 


be flare associated if it occurred within 10 
?f iht f'afe maximum. With this criterion 70% 

of the radio bursts were found to be associated Zh flares 
or subflares. On the average, the burst preceded the reported 
flare maximum by 1.45 min. The plage regions assota eH 
Th' s "Pnrber of radio trts vfet in general 

those which vtere largest, brightest, and of greatest funspot 

orieiimte ^ s‘fcngth. Since radio bursts'are thought to 
originate m coronal streamers, it is inferred that ihese^nl iPe 

rsZolZrT'*"'"'' """ ^'^camers wi h fra"^^! 

rh.L suggest that a ma o 

change in filament or sunspot structure in a large olaoe 
region can teniporarily create or enhance the coTditions 

radi'iT H?«t propagation of electron streams to large 

radial d stances arid that well-established streamers maintafn 

two sorarZ'tatiZs ^'^“«ure for as long as 

(Author) 

A71-I9825* 

Pt-I, p. 151-163 ^ Astrophysical Journal, vol. 164, 

(Contract NAS5-9094) 

Study of the relation between the impulsive hard 
X-rays, observed by the satellites OGO I, 3 and 5 and the 

S"lhil"relauZ'Z''tlf "'"h " ^«^‘«i"'*Zposed 

hat the impulsive components of hard X-rays Mtreme 

:i^hZlpXeT"a;e-w^e™rrXeT^ 

io be iue o'the°n"'"" belZed 

by the solar '/’mo^ZrwZ'^a:::^ 

.rna^"; rafnz^q-,- 

IS comparable to that which must be dXded in ' hTd^ 

M.V.E. 

A7 1-203 18 

'r»K * ” ^ Science, vol. 6, p. 35-40 

fronPSl'C uTZ 

^veral short-wave paths particularlv^staW.she^fZ ab or? 

r775Z?r6'(S'MH “sed were 2 50. 

OGO ’4 alid ^olrad 9 obtained from satellites 

to 8. 8 to 20 and^^To 60 ri""''''’ '“"1“ 3, 1 

found between t"he ,^nhZcZents''<;%iirt.?:rf,?r ?n‘d 

of the buZu with ihe'i?? ‘® ‘he beginning and maximum 

shorlLr wTvelenTth The " n*d of ?? 

mmm 

A.B.K. 
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A7 1-20945 

A MODEL FOR THE SOI RCE OF SOLAR-FLARE 
X-RAYS. 

M. D. Papagiannis {Boston, U., Boston, Mass.) and F. M. 
Strauss I Mar. 1971 10 p refs Astrophysical Journal, 

vol. 164, Pt-l, p. 369-378. 

(Contract AF 19(628)-68-C-0097) 

A solar flare model by Slurrock is used to compute 
quantitatively the thermal X-ray emission during a small 
flare. The results are in good agreement with actual X-ray 
data obtained with the OGO-5 satellite. The microwave and 
optical emissions are also discussed. (Author) 

A71-21037* 

SIMLLTANEOI S OBSERVATIONS OF SOLAR-FLARE 
ELECTRON SPECTRA IN INTERPLANETARY SPACE 
AND WITHIN EARTH'S MAGNETOSPHERE. 

A. L, Vampola (Aerospace Corp., Los Angeles, Calif.) and 
H. I. West, Jr. (California, U„ Livermore, Calif.) 22 Feb. 
1971 6 p refs Physical Review Letters, vol. 26. p. 458-463. 
AEC-NASA sponsored research. 

(Contract AF 04(70 l)-69-C-0066) 

Magnetic electron spectrometers on satellites OGO 5 
and OVl-19 were used to make simultaneous measurements 
in interplanetary space and over the polar caps during the 
intense solar particle event of April 1969. The absolute 
intensities and energy spectra measured on the two satellites 
tracked within experimental error for the entire history of 
the event. The results are examined in terms of the open 
and closed methods of earth’s magnetosphere. (Author) 

A7I-21631* 

MOTION AND STRLCTLRE OF THE MAGNETO- 
PAUSE. 

M. P. Aubry, M. G. Kivelson, and C. T. Russell (California, 
U., Los Angeles, Calif.) 1 Mar. 1971 24 p refs Journal 
of Geophysical Research, vol. 76, p. 1673-1696. Research 
supported by the European Space Research Organization. 
(Contract NAS5-9098) 

Data obtamed during a 2-hr sequence of multiple crossings 
of the magnetopause in the equatorial plane with the 
OGO 5 UCLA triaxial fluxgate magnetometer and electron 
spectrometer show that the magnetopause motion was 
composed to two different oscillation: large amplitude 
oscillations with periods from 3.5 to 6 min. and smaller 
amplitude oscillations with periods as short as 10 sec. The 
amplitude of the short-period oscillation increased abruptly 
when the magnetosheath field turned 90 deg southward, 
producing an extremely variable boundary." The particle 
boundary showed the same oscillations as the magnetic field 
boundary, but the two were not coincident and their relative 
position was quite variable. The direction of the normal to 
the magnetopause during successive crossings shows that these 
oscillations do not represent pulsation of the whole boundary 
but are ripples moving tail ward with a velocity of the same 
order as the plasma flow velocity. M.M. 

A71-2I643* 

MAGNETIC FIELD VARIATIONS IN THE NEAR 
GEOMAGNETIC TAIL ASSOCIATED WITH WEAK 
SUBSTORM ACTIVITY. 

P. J. Coleman, Jr. (California, U., Los Angeles, Calif.), R. 
L. McPherron, and C. T. Russell I Mar. 1971 7 p refs 

Journal of Geophvsical Research, vol. 76, p. 1823-1829. 
(Contract NAS5-9'098) 

Use of magnetic field observations obtained with the 
UCLA OGO 5 fluxgate magnetometer on an inbound pass, 
during which the satellite remained clo.se to the magnetic 
meridian and traveled almost parallel to and approximately 
two earth radii above the expected position of the neutral 
sheet, to illustrate the variations in the configuration of the 
tail field during weak substorm activity. Beyond ten earth 
radii from the earth, changes to dipolar fields are accompanied 
^y a reduction in field strength presumably due to ac- 
eoniqanied by a reduction in field strength presumably due 
to plasma sheet expansion. Within approximately ten earth 


radii, changes to a more dipolar field are accompanied by 
no change by an increase in field strength. In both regions, 
these changes are accompanied by turbulence or noise. 
Occasional twisting of the field out of the usual magnetic 
meridian is also observed. (Author) 

A71-21647* 

HORIZONTAL DISTRIBl TION OF HELIUM IN THE 
EARTH’S I PPER ATMOSPHERE 

D. N. Harpold, A. E. Hedin (NASA, Goddard Space Flight 
Center, Grecnbell, Md.), R. Horowitz, and C. A. Reber 
1 Mar. 1971 4 p refs Journal of Geophysical Research, 
vol. 76, p. 1845-1848. 

Study of the helium distribution in June 1969 by using 
data from the mass spectrometer on <X}0 6 (perigee, 400 km; 
apogee, 1100 km). After normalizing for altitude effects by 
use of the Jacchia model atmosphere, the densities show an 
order of magnitude difference between the Southern (winter) 
Hemisphere and the Northern (summer) Hemisphere, with 
the maximum density occurring near .55 deg latitude. The 
exact location of the maximum varies between .40 deg and 
.70 deg geographic lattitude and is apparently correlated with 
the geomagnetic dipole latitude of .53 deg. This correlation 
is consistent with the idea that the helium distribution is 
quite sensitive to thermospheric winds. (Author) 

A7 1-22801* 

INTERPLANETARY DECELERATION OF SOLAR 
COSMIC RAYS. 

S. S. Murray, E. C. Stone, and R. E. Vogt (California Inst, 
of Tech., Pasadena, Calif.) 15 Mar. 1971 4 p refs Physical 
Review Letters, vol. 26, p. 663-666. 

(Contract NAS5-9312; Grants NGR-05-002-160; 
NGL-05-002-007) 

Use of observations of solar-flare proton flu.xes of low 
energies (I to 10 MeV) during the June, 1969, event to study 
the effects of energy-change processes on particles propagating 
in interplanetary space. It is found that the proton energies 
are decreasing with time at a rate which is consistent with 
an exponential-decay lime constant of 210 plus or minus 
10 hr. Since adiabatic deceleration in a uniform solar wind 
would result in a faster decay (78 plus or minus 4 hr), 
additional processes such as Fermi acceleration or a more 
general deceleration process must be considered. (Author) 

A71-23635 ' 

A PRELIMINARY SURVEY OF THE DISTRIBUTION OF 
MICROPULSATIONS IN THE MAGNETOSPHERE 
ERO.M OGO’s-3 AND 5 

J. P. Heppner, B. G. Ledley, T. L. Skillman, and M. Sugiura 
Sep. 1970 9 p refs Annales de Geophysique, vol. 26, 

p. 709-717 International Assn, of Geomagnetism and 
Aeronomy, General Scientific Assembly, Madrid, Spain, Sep. 
1-12, 1969. 

Systematic analysis of magnetic field data received by 
the OGO 3 and 5 satellites in order to determine the 
magnetospheric distribution of micropulsations in 7 bands, 
and incoherent irregularities in two categories (time constants 
T less than 5 sec, and 5 sec less than T less than 45 sec). 
Although incomplete, the principal features of the distribu- 
tions are sufficiently evident near the equatorial plane to 
make preliminary results significant. Waves and recurrent 
pulses with Pc-3 periodicities frequently constitute the 
dominant large amplitude fluctuations in the magnetosheath 
sunward from the dayside magnetopause. It is believed that 
these waves and recurrent pulses are closely related to the 
Pc-3 oscillations within the dayside magnetosphere. Support 
is given to the suggestion that a Pc-3 activity index based 
on surface observations should be derived and be made 
available as an international service. F.R.L. 

A7 1-237 II* 

THE PIONEER 9 ELECTRIC FIELD EXPERIMENT 

G. M. Crook (TRW Systems Group, Redondo Beach, Calif.), 
I. M. Green, and F. L. Scarf Feb. 1971 17 p refs Cosmic 
Electrodynamics, vol, 1, p. 496-512. 
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(Contract NAS2‘4673) 

The Pioneer 9 electric field experiment is described and the 
near-earth observations (r less than or equal to 100 R sub 
e) are discussed. It is shown that in the region of the 
magnetopause the OGO-5 plasma wave experiment and the 
Pioneer 9 electric field experiment detected very similar 
changes in the noise spectrum and these variations may be 
related to the presence of a diffusive plasma layer. Large 
and intermittent signal enhancements were also found in the 
outer magnetosheath and these are shown to be associated 
with traversals of current sheets resembling X-type nulls, 

(Author) 


A7 1-24438 

EVIDENCE FOR A SOURCE OF AN EXTRATER- 
RESTRIAL HYDROGEN LVMAN-ALPHA EMISSION: 
THE INTERSTELLAR WIND. 

J. L. Bertaux and J. E. Blamont (CNRS, Service d’Aeronomie, 
Verrieres-le-Busson, Essonne, France) Mar. 1971 18 p refs 
Astronomy and Astrophysics, vol. 11, no. 2. p. 200-217. 
(Contracts CNES-65-003; CNES-66-011; CNES-67-201; 
CNES-68-202; CNES-69-225; CNES-70-299) 

A series of maneuvers commanded to the OGO satellite 
made it possible to map the intensity of the 1216 A 
Lyman-alpha emission coming from outside the geocorona, 
as measured by a photometer with a 80 A bandwidth and a 
0.66 deg circular field of view. The spatial distribution of 
this emission, presented in celestial and galactic coordinates, 
has no small-scale features, but shows a maximum of 530 
Rayleighs near the ecliptic plane and a minimum of 200 
Rayleighs in the opposite direction. These results give support 
to the theory that in its motion toward the apex, the sun 
crosses neutral atomic hydrogen of interstellar origin, giving 
rise to an apparent interstellar wind. Z.W. 


A7 1-24439* 

K JGO-5 measurements of the LYMAN ALPHA SKY 
BACKGROUND. 

R. F. Krassa (Colorado, U., Boulder, Colo.) and G. E. 
Thomas Mar. 1971 16 p refs Astronomy and Astrophysics, 
vol. M, no. 2, p. 218-233. 

(Contract NAS5-9327; Grant NGR-06-003-052) 

A two-channel UV photometer on OGO 5, responding 
to the spectral regions ranging from 1050 to 1800 A and 
from 1225 to 1800 A. measured the spatial variations of the 
1216 A background during three spin-up maneuvers in 
September 1969, December 1969, and April 1970. It is shown 
that a weighted difference of the signals from the two channels 
represents the Lyman-alpha 1216 A background, free from 
the contribution of unresolved stars. A prominent maximum 
in intensity (570 Rayleighs) and a less pronounced minimum 
(240 Rayleighs) were discovered, both located near the ecliptic 
and separated by about 180 deg. The origin of the observed 
emission is suggested to be scattering of solar Lyman alpha 
from interstellar hydrogen that is swept into the vicinity of 
the earth from the direction of the apparent apex of motion 
of the solar system. Z.W. 


A71-24555* 

EVIDENCE OF SOLAR GEOMAGNETIC SEASONAL 
CONTROL OF THE TOPSIDE IONOSPHERE. 


H. a. Taylor, Jr. (NASA, Goddard Space Flight Center, 
Lab. for Planetary Atmospheres, Greenbelt, Md.) Jan. 1971 
17 p refs Planetary and Space Science, vol. 19. p. 77-93. 

Study of the pronounced longitudinal variation in the 
composition of the topside ionosphere as revealed by ion 
composition results obtained from the polar orbiting OGO-4 
satellite. This variation is in the form of a large-scale wobble 
or shift in the latitudinal distributions of the major topside 
ions, observed as the earth rotates beneath the fixed satellite 
orbit. Both the location and prominence of distinct iono- 
spheric features are found to change significantly between 
longitudes for which the angle between the earth-sun line 
and the dipole equator has its greatest variation. Similarly, 
t is found that the ambient ion concentrations at a given 
latitude may change by as much as an order of magnitude 


between contrasting longitudes. The overall result is that 
^asonal variations, such as the decrease in production of 
ionization at winter latitudes, are minimized at the location 
of extreme solar-geomagnetic season. The persistence of the 
longitudinal asymmetry over a range of local times, seasons, 
and magnetic conditions reveals that the topside ionosphere 
is dependent upon a solar-geomagnetic rather than simply a 
solar seasonal control. O.H. 

A7 1-2478 1* 

REL.ATIONSHIP OF THE PLASMA SHEET, RING 
CURRENT, TRAPPING BOUNDARY, AND PLASMA- 
PAUSE NEAR THE MAGNETIC EQUATOR AND LOCAL 
MIDNIGHT. 

L. A. Frank (Iowa, U., Iowa City, Iowa) 1 Apr. 1971 
11 p refs Journal of Geophysical Research, vol. 76, 
p, 2265-2275. 

(Contracts NAS5-2054; NOOO 1 4-68- A-0 196-0003; Grant 
NGL- 16-001-002) 

Near-magnetic equator observations of the plasma-sheet 
structure in the pre- and postmidnight sectors of the 
magnetosphere on the sensitive electrostatic analyzer array 
of the OGO 3 satellite in June and July, 1966. The trapping 
boundary of energetic electrons with energies from 40 keV 
was located within the extraterrestrial proton ring current 
and near its outer edge. The earthward edge of the plasma 
sheet was located in the postmidnight sector, its inner 
boundary being coincident with the position of the plasma- 
pause. Measurements during a polar magnetic substorm and 
during a main-phase magnetic storm showed the absence in 
the premidnight sector of a frequently observed electron 
trough and the structural features similar to those observed 
in the postmidnight sector. V.Z. 

A71-24787* 

OGO-5 MEASUREMENTS OF THE PLASMASPHERE 
DURING OBSERVATIONS OF STABLE AURORAL RED 
ARCS 

C. R. Chappell, K. K. Harris, and G. W. Sharp (Lockheed 
Research Labs., Palo Alto. Calif.) 1 Apr. 1971 9 p refs 
Journal of Geophysical Research, vol. 76, p. 2357-2365. 
(Contract NAS5-9092) 

Ambient H( i ) ion concentration was measured in the 
plasmasphere during two intense magnetic storms that were 
accompained by occurrences of stable auroral red (SAR) 
arcs. The H(-^) ion density profiles were measured hv the 
ion mass spectrometer on OGO 5 during the periods Oct. 29 
to Nov. 7, and Oct. 10 to 17, 1968. Correlations ol the 
H(-^) ion densities in the plasmasphere were made with the 
D sub St and Kp magnetic indices and with ground 
observations of the 6300-A SAR arcs. This study shows that 
the SAR arcs are observed in the rapid recovery phase of 
the storm in the 10-20 hours following injection of ring current 
particles, and that the plasmasphere is drastically reduced 
in size during the storm, with the SAR arc located in L 
value near the position of the plasmapause. The arc is found 
to occur in the ionosphere at the base of flux tubes that 
have ambient H(+) ion densities of 100-1000 ions/cu cm 
near the magnetic equatorial plane. (Author) 

.A7 1-24788* 

FAST TIME RESOLVED SPECTRAL ANALYSIS OF VLF 
BANDED EMISSIONS. 

F. V. Coroniti, R. W’. Fredricks. C. F. Kennel (TRW Systems 
Group. Space Sciences Lab., Redondo Beach, California, 
U., Los Angeles, Calif.), and F. L. Scarf (TRW Systems 
Group, Space Sciences Lab., Redondo Beach, Calif.) I Apr. 
1971 16 p refs Journal of Geophysical Research, vol. 76, 

p. 2366-2381. 

{Contract NAS5-9278) 

High time resolution spectra! techniques are used for 
taking statistically independent spectra every 12.5 mircosec 
in a study of the several classes of VLF banded emissions 
acquired by the short antenna OGO 5 electric field detector. 
Single and/or multiple F’M burst,s and discrete single modes 
with stable center frequencies are established in the VLF 
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banded rising chorus spectra. Such bursts and modes of higher 
structural complexity arc also indicated in inverted or 
falling banded chorus spectra. The spectrum of a banded 
hisslike emission was found to be dominated by multiple 
single discrete modes having constant center frequencies. A 
narrow band emission with frequencies slightly above half 
the local electron cyclotron frequency consisted of single 
modes and groups of unresolved modes free of frequency 
modulation. V.Z. 

A7I-26144* 

INSTRUMENTATION FOR MEASUREMENT OF 
COSMIC NOISE AT 2.0 AND 2 5 MHZ FROM A POLAR 
ORBITING GEOPHYSICAL OBSERVATORY. 

R. G. Yorks (Radio Astronomy Observatory. Ann Arbor, 
Mich.) May 1971 9 p refs IEEE Transactions on 

Instrumentation and Measurement, vol. IM-20, p. 86-94. 
(Contract NAS5-3099) 

This paper describes the radio astronomy instrument 
flown on both Polar Orbiting Geophysical Observatories 2 
and 4 (OGO-2 and OGO-4). The instrument was designed 
to map the brightness distribution of cosmic noise over the 
sky at 2.0 and 2.5 MHz by using the theoretically predicted 
ionospheric focusing of an electrically short antenna. An 
antenna impedance bridge was included as a necessary part 
of the system. The system is unusual because the impedance 
bridge and the 2.5-MHz radiometer operate simultaneously 
at the same frequency. OGO-2 was launched on October 14, 
1965, and the instrument operated normally until the 
spacecraft was turned off November I, 1967. During this 
period the instrument was operated for 4495 hours with many 
on-off cycles. OGO-4 was launched July 28, 1967, and the 
instrument operated properly for 18.330 hours prior to 
termination of spacecraft operations on October 23, 1969. 
Results of these experiments are published separately. 

(Author) 

.A71-27654* 

CHARACTERISTICS OF SOFT SOLAR X-RAY 
BURSTS. 

J. F. Drake (Iowa, U., Iowa City, Iowa) Jan. 1971 34 p 
refs Solar Physics, vol. 16, p. 152-185. 

(Contracts NAS5-9076; N00014-68-A-0196-0003; Grant 
NGL-16-001-002) 

The burst component of the solar X-ray flux in the soft 
wavelength range 2-12 A observed from Explorer 33 and 
Explorer 35 from July 1966 to September 1968 was analyzed. 
In this period 4028 burst peaks were identified. The differential 
distributions of the temporal and intensity parameters of 
the bursts revealed no separation into more than one class 
bursts. The most frequently observed value for rise time 
was 4 min and for decay time was 12 min. The distribution 
of the ratio of rise to decay time can be represented by an 
exponential with exponent -2.31 from a ratio of 0.3 to 2.7; 
tye maximum in this distribution occurred at a ratio of 0.3 
The values of the total observed flux, divided by the 
background flux at burst maximum, can be represented by 
a power law with exponent -2.62 for ratios between 1.5 and 
32. The distribution of peak burst fluxes can be represented 
by a power law with exponent -1.75 over the range 1-100 
milli-erg/sq cm sec. The flux time integral values are given 
by a power law with exponent -1.44 over the range 1-50 erg 
sq cm. ^ 

A71-2791I* 

PRIMARY ELECTRON INFLUX TO DAYSIDE AUR- 
ORAL OVAL. 

F. W. Berko (NASA, Goddard Space Flight Center, 
Greenbelt, Md.) and R. A. Hoffman 1 May 1971 10 p 

refs Journal of Geophysical Research, vol. 76, p. 2967- 
2976. 

Data from the OGO 4 auroral particles experiment were 
analyzed to determine properties of the higher latitude region 
of electron precipitation in the dayside hemisphere. From 7 
months of data a probability map of occurrence of this 
structured low-energy precipitation was compiled. The highest 


probabilities arc concentrated predominantly between 0500 
and 1400 hours magnetic local time, and from 75 to 82-1/2 
deg invariant latitude. There is excellent congruity of these 
high probabilities of occurrence and the high probability of 
occurrence of discrete auroral optical emissions, which define 
the auroral oval in these hours. The soft energy spectrums 
measured and the estimated total energy influx during typical 
precipitation events are appropriate for producing the type 
of aurora observed in these hours. It is concluded that the 
structured low-energy electron precipitation is the primary 
energy source for the dayside auroral oval. (Author) 

A7 1-279 13* 

SATELLITE OBSERVATIONS OF BAND-LIMITED 
MICROPl LSATIONS DURING A MAGNETOSPHERIC 
SUBSTORM. 

P. J. Coleman, Jr. (California, L)., Los Angeles, Calif.) and 
R. L. MePherron 1 May 1971 12 p refs Journal of 

Geophysical Research, vol. 76, p. 3010-3021. 

(Contract NAS5-9098) 

Band-limited micropulsations have been observed in 
space by the UCLA fluxgate magnetometer on OGO 5. 
Throughout the event the satellite was inbound on the drawn 
meridian between 7 and 5 earth radii just below the magnetic 
equatorial plane. These pulsations were quasi-sinusoidal, with 
a period of 20 sec and rms amplitude of 0.3 gamma. Their 
average polarization was transverse to the main magnetic 
field, with the major axis azimuthal in the equatorial plane. 
The average ellipticity was 0.3 and the predominant sense 
of rotation was right-handed with respect to the main magnetic 
field. Instantaneously these parameters were quite variable, 
with the pulsations occurring in bursts propagating at various 
angles to the field. During the pulsation event the main 
field was essentially dipolar; however, the waves were first 
observed just inside a sharp transition from a region in which 
the field magnitude had been constant for several earth 
radii. 

A7 1-28700 

DETECTION OF MICROMETEOROID FLUX ON 
SATELLITES. 

C. S. Nilsson and F. W. Wright (Smithsonian Astrophvsical 
Observatory, Cambridge, Mass.) 10 Mav 1971 2 p Journal 
of Geophysical Research, vol. 76, p. 3424, 3425. 

Analysis of data from the Orbiting Geophysical Ob- 
servatory (OGO) emphasizing certain noise-control pro- 
cedures as developed by Nilsson ct al. (1969). In about 
4300 hr of available data (including those previously 
obtained), with no obvious noise generally present, 282 events 
were observed. The importance of these data is in demonstra- 
ting the need for more than one noise control procedure. 

F.R.L. 

A7I-29057* 

RELATIVISTIC ELECTRONS ASSOCIATED WITH 
SOLAR PARTICLE EVENTS, MEASURING OCCURR- 
ENCE FREQUENCY, ELEC TRON PROPAGATION AND 
DIFFUSION ANISOTROPY. 

D. Datlowe (California, U., San Diego, Calif.) Apr. 1971 
23 p refs Solar Physics, vol. 17, p. 436-458. 

(Contract NAS5-9096; Grant NGL-14-(X) 1-005) 

The results are presented of the first systematic study of 
electrons of energies greater than 10 MeV associated with 
solar flares. Direct measurements were made of the frequency 
of occurrence of these particles in solar flare related events. 
The spectra of the particles were made of the frequency of 
occurrence of these particles in solar flare related events. 
The spectra of the particles were studied, as well as the 
evolution of the spectra in the course of these events. In 
addition the propagation of the electrons is investigated, and 
the degree of anisotropy in their diffusion is measured for 
the first time. It is found that electrons in the energy range 
12-45 MeV are normally present in major solar particle 
events. The time-intensity profiles of the fluxes indicate 
diffusive propagation; and the timc-ti)-ma\imum intensity is 
found to vary with solar longitude in a way which can only 
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be the result of anisotropic propagation with the per- 
pendicular diffusion coefficient comparable in magnitude to, 
but smaller than, the parallel diffusion coefficient. M.V.E. 

A7 1-29903* 

GEOM AGNETIC MODELS FROM SATELLITE SL R- 
VEYS. 

J. C. Cain (NASA, Goddard Space Flight Center, Greenbeli, 
Md.) May 1971 15 p refs Reviews of Geophysics and 

Space Physics, vol. 9, p. 259-273. 

The use of satellite scalar magnetic field data to 
produce geomagnetic field models is reviewed. There have 
been nine separate spacecraft that have acquired observations 
of the geomagnetic field from low (less than 15(X) km) satellite 
altitudes since 1958. The magnetic field models produced 
from such data have not been sufficiently compared with 
surface vector data to firmly establish their validity. One 
comparison has indicated that satellite-derived models are 
as valid over-all as those produced from surface data. 
Variations in the field components are shown to be larger 
than those in scalar field by factors of 4-10. Recent satellite 
models indicate an increase in dipole decay to 
-27 gammas/year, a value that may be plausible, judging 
from extrapolation of earlier surface-derived models. Also 
noted is a recent slowing of eccentric dipole westward drift. 

(Author) 

A7 1-30028* 

THE MAGNETIC FIELD OF THE MAGNETOSPHERE 
AND TAIL. 

D. H. Fairfield (NASA, Goddard Space Flight Center, 
Greenbelt, Md.) New York, Gordon and Breach, Science 
Publishers, Inc. 1970 24 p refs In: The Polar Ionosphere 
and Magnetospheric Processes, NATO, Advanced Study Inst., 
Kjeller, Norway, Apr. 9-18, 1969, Proceedings, p. 1-24. 

Analysis of spacecraft measurements of the solar 
wind-compressed magnetic field in the sunward magneto- 
sphere and the extended magnetic field of the geomagnetic 
zail indicates that, in an average magnetosphere, field lines 
crossing the earth above 78 plus or minus 3 deg and 69 
plus or minus 2 deg geomagnetic latitude in the noon and 
midnight meridians, respectively, are extended into the 
geomagnetic tail. Field lines in the northern and southern 
hemispheres of the tail are generally oriented parallel or 
antiparailel to the earlh-j>un line with the two regions being 
separated by a neutral sheet or current sheet less than I 
earth radius thick. The observation of tail-like fields almost 
1(X)0 earth radii behind the earth by Pioneer 7 sets a lower 
limit on the radial extent of tail-associated effects. Departures 
from the average magnetosphere field configuration occur 
at the lime of magnetic storms and bay events. Storms are 
associated with higher tail fields and the extension of 
additional field lines to the tail. M.M. 

A7 1-30029* 

LOW ENERGY PARTICLE FLl XES IN THE GEOMAG- 
NETIC TAIL. 

V. M. Vasyliunas (MIT, Cambridge, Mass.) New York, 
Gordon and Breach, Science Publishers, Inc. 1970 23 p 

refs In: The Polar Ionosphere and Magnetospheric Processes, 
NATO, Advanced Study Inst., Kjeller, Norway, Apr. 9-18, 
1969, Proceedings, p. 25-47. 

(Grant NGL- 22-009-0 15) 

Intense fluxes of low energy particles exist within the 
geomagnetic tail. They are confined to the equatorial region 
of the tail and form a plasma sheet several earth radii thick 
and centered about the magnetic neutral sheet. The mean 
energy of electrons within the plasma sheet typically ranges 
from a few hundred eV to a few keV; the mean energy of 
protons is appreciably higher. The electron and proton 
number densities are equal. Low energy proton fluxes 
extend from the magnelotail earthward to well within the 
outer radiation belt, where during magnetic storms they 
become very intense and form the ring current responsible 
^or the storm's main phase. The inner boundary of the plasma 
sheet has now been traced in latitude to -55 deg and shown 


to coincide with magnetic field lines through the equatorward 
boundary of the aurora oval. M.M. 

A7 1-30032* 

OGO 4 SATELLITE MEASl REMENTS OF LOW 
ENERGY-HIGH LATITI DE ELECTRON PRECIPITA- 
TION. 

R. A. Hoffman (NASA, Goddard Space Flight Center, 
Greenbelt, Md.) New York, Gordon and Breach, Science 
Publishers, Inc, 1970 13 p refs In: The Polar Ionosphere 
and Magnetospheric Processes, NATO. Advanced Study Inst., 
Kjeller, Norway, Apr. 9-18, 1969, Proceedings, p. 79-91. 

Data from the Auroral Particles Experiment aboard 
OGO-4 have indicated four regions of low-energy electron 
precipitation at high latitudes. These have been designated 
by the terms band region, burst region, polar cavity, and 
prernidnight region. The hand region is characterized by a 
relatively structureless, moderately hard precipitation pattern 
which generally follows the auroral oval, except that it extends 
to lower latitudes at noon. It is especially prevalent in the 
dawn hemisphere. The burst region begins within the band 
region and extends polewards, reaching up to 85 deg at 
noon, and is usually characterized by a very soft spectrum 
and large structure in the precipitation pattern. The polar 
cavity is an area of no detectable fluxes, while the premidnight 
region displays structured electron fluxes with widely varying 
spectra. M.M. 

A7 1-30037* 

TEMPERATL RE AND COMPOSITION STUDIES IN THE 
POLAR IONOSPHERE. 

S. J. Bauer (NASA, Goddard Space Flight Center. Greenbelt, 

Md.) New York, Gordon and Breach, Science Publishers, 
Inc. 1970 13 p refs In: The Polar Ionosphere and 

Magnetospheric Processes, NATO, Advanced Study Inst., 
Kjeller, Norway, Apr. 9-18, 1969 Proceedings, p. 1*6 1-173. 

A geomagnetic latitude of approximately 60 deg appears 
to represent the demarcation between the mid-latUude and 
polar ionosphere. At this latitude the abundance of light 
ions, H(^) and He( + ), decrease abruptly, leading to a polar 
ionosphere consisting primarily of O(^). The light ions seem 
lo be escaping via the uul of the magnetosphere; an outward 
bulk motion of H(^) over the polar cap has been observed 
by the ion-mass spectrometer on Explorer 3L The plasma 
density over the polar region decreases much faster with 
altitude than according to a diffusive equilibrium distribution. 
The charged particle temperatures, of which the electron 
temperature has been primarily measured, show a gradient 
with altitude and latitude. A maximum of electron tempera- 
ture is often observed near 60 deg geomagnetic latitude, with 
lower temperature over the poles. At an altitude of a few 
thousand km, the electron temperature in the polar ionosphere 
is approximately 3000-4000 K, reaching values as high as 
6(XX>-80(X) K at an altitude of 6000 km. M.M. 

A7 1-3095 1*# 

SATELLITE ME ASl REMENTS OF THE COLD PLASMA 
IN THE MAGNETOSPHERE. 

S. J. Bauer (NASA, Goddard Space Flight Center, Greenbelt, 
Md.) Brussels, International Union of Radio Science, 1970 
7 p refs In: Progress in Radio Science 1966-1969, 

International Union of Radio Science, General Assembly, 
16th, Ottawa, Canada, Aug. 18-29, 1969, Proceedings. Volume 
1 - Ionosphere, Magnetosphere, Radio Noise, p. 159-165. 

Satellite data for electron and ion distributions in the 
magnetosphere are reviewed, and the validity of different 
methods for direct measurement of plasma density is 
evaluated. Factors affecting the accuracy of Langmuir probe 
measurements are described to illustrate the precautions which 
must be taken when interpreting in situ measurements. 
Whistler data and in situ measurements are compared to 
demonstrate discrepancies concerning plasma density distribu- 
tions and the existence of a plasmapause. T.M. 

\7 1-30952# 

VLF EMISSION AND ELECTRON INSTABILITIES 
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j. M, Cornwall (Los Angeles, U. Coll., Los Angeles, 
Aerospace Co rp., El Scgundo, CaliL) Brussels, International 
Union of Radio Science 1970 12 p refs In: Progress in 
Radio Science 1966-1969, International Union of Radio 
Science, General Assembly, 16lh, Ottawa, Canada, Aue. 
18-29, 1969, Proceedings. Volume 1 - Ionosphere, Magneto- 
sphere, Radio Noise, p. 171-182. 

Satellite data on VLF electromagnetic emissions delineate 
the location of their source regions as mostly equatorial above 
the plasmapause. OGO 5 measurements show that large- 
amplitude electrostatic waves are generated in the same source 
regions. Questions of wave-particle correlation and electron 
precipitation are discussed, and recent theoretical explanations 
for electrostatic instabilities, triggered emissions, and plasma 
echoes are reviewed. T.M. 


p. 3644-3650. 

(Grants NGR-05-020-288; NSF GA-123I7; NSF GA-1485: 
NSF GA-10719: NSF GA-18128; ) 

Comparison of OGO 2 and OGO 4 VLF data on 
plasmapause crossings with SAR arc observations reported 
on Sept. 29, 1967, and on Ocl. 31 and Nov. 1, 1968. The 
positions of the plasmapause and SAR arcs were found to 
agree within plus or minus 1 deg in invariant latitude. 
OGO 4 evidence from the 0900 to 2100 magnetic local time 
plane showed that the known local-time asymmetry in 
plasmapause L value (evening maximum, dawn minimum) 
could explain some of the apparent motions of the arcs as 
viewed from ground stations. Some other details of the arc 
motions are apparently due to substorm-related convection 
events in the outer plasmasphere. (Author) 


A7 1-30956*# 

interplanetary waves and their effects on 

THE MAGNETOSPHERE. 

F. L. Scarf (TRW Systems Group, Redondo Beach, Calif.) 
Brussels, International Union of Radio Science, 1970 13 p 
refs In: Progress in Radio Science 1966-1969, International 
Union of Radio Science, General Assembly, I6th, Ottawa, 
Canada, Aug. 18-29, 1969, Proceedings. Volume 1 - Iono- 
sphere, Magnetosphere, Radio Noise, p. 233-245. 

(Contracts NAS2-4673; NAS5-9278: Grant NASw-1598) 
Recent measurements show that all of the microscopic 
proqerties and many of the bulk or fluid characteristics of 
the collisionless solar wind near the earth are determined 
by wave-particle interactions. Pitch-angle anisotropies 
continuously develop as the plasma carries the extended solar 
magnetic field outward from the corona, and associated 
nonresonant instabilities produce growth of Alfven and 
magnetosonic waves. It has been found that the dominant 
particle dissipation mechanisms for low Mach number 
interplanetary shocks, high Mach number bow shocks, and 
ynagnetic null regions at filament boundaries generally involve 
^e excitation of intense high-frequency electrostatic noise. 
However, some shocks governed by electromagnetic whistler 
mode dissipation have also been detected. Strong local waves 
are less frequently excited in the solar wind, but weak electron 
plasma oscillations are found at shock boundaries and in 
other regions where the plasma distribution functions are 
perturbed. Very large amplitude electromagnetic waves have 
also been detected in interplanetary space. T.M. 


A71-3I754* 

MAGNETIC FIELD AND ELECTRON OBSERV ATIONS 
NEAR THE DAWN M AGNETOP Al SE. 

K. W. Ogilvie, J. D. Scudder, and M. Sugiura (NASA, 
Goddard Space Flight Center, Lab. for Extraterrestrial 
Physics, Greenbelt, Md.) 1 Jun. 1971 13 p refs Journal 

of Geophysical Research, vol. 76, p. 3574-3586. 

Observations of electron fluxes between 25 eV and several 
kiloelectronvolts by the triaxial electron spectrometer and 
of the magnetic field by the fluxgate magnetometer on the 
satellite OGO 5 are used to study the structure and movement 
of the magnetopause. The observations were made at both 
quiet and fairly disturbed times between 6.4 and 7.6 hr local 
lime and at geomagnetic latitudes between 16 and 40 deg. 
The boundary layer electron fluxes for velocities smaller than 
8(XX) km/sec are typical of the magnetosheath. The non- 
Maxwellian tails of the spectra for velocities greater than 
8000 km/sec resemble those observed in the magnetosphere. 
The magnetic field in the boundary layer has either magnet- 
ospheric or transitional characteristics. These observations 
sugpst the possibility of mixing of the magnelosheath plasma 
with the magnetospheric plasma, which would be important 
m determining the structure of the boundary layer. Z.W. 

A7I-3I757* 

OGO-2 AND 4 VLF OBSFRV ATIONS OF THF ASVMMF- 
IRIC plasmapause near THF TIME OF SAR ARC 
J. VENTS. 

W L. Carpenter (Stanford U., Stanford, Calif.) 1 Jun. 1971 
^ P refs Journal of Geophysical Research, vol. 76, 


A71-3I774* 

ION THERM.ALIZATION in THE EARTH’S BOW 
SHOCK. 

K. Papadopoulos (Maryland, U., College Park, Md., U.S. 
Navy, Naval Research Lab., Washington" D.C.) I Jun. 1971 
5 p refs Journal of Geophysical Research, vol. 76. 
p. 3806-3810. 

(Grant NGL-2 1-002-005) 

The role of the counterstreaming ion instability in 
thermalizing the solar wind ions in the earth's bow shock is 
discussed. The interplanetary magnetic field plays an 
important role in the development of this instability. 
Comparison with recent experimental data shows that it can 
be the dominant mechanism of ion thermalization. (Author) 

A7 1-33741*# 

RESULTS OF A 1970 GFMIMD DUST PARTICLE 
ROCKET EXPERIMENT AND ANALYSIS OF OGO III 
DUST PARTICLE VELOCITY MEASl REMENTS. 

W. M. Alexander (Baylor U., Waco, Tex.), C. W'. Arthur 
(California, U., Los Angeles), J. L. Bohn (Temple U., 
Philadelphia), B. J. Farmer (Advanced Technology Center, 
Inc., Grand Prairie, Tex.), and J. H. Johnson "jun. 1971 
25 p refs COSPAR, Plenary Meeting, I4th, Seattle, Wash 
Jun. 18-Jul. 2, 1971, Paper. 

(Grant NGR-39-0I2-UU1) 

Results of a dust panicle experiment earried on a Black 
Brant VB upper atmosphere research rocket launched from 
Churchill, Canada, Dec. 14. 1970. Hypervelocity calibrations 
showed that the experiment would delect particles with masses 
greater than 0.5 picograni and provide coincidenke detection 
of particles greater than 5 picograms. Control sensors for 
detection of electromagnetic and mechanical noise were 
included in the instrumentation. Three coincident events have 
been identified indicating an event rate during the 1970 
occurrence of the Geminid shower that was greater than 
the normal sporadic flux. The velocity and orbital elements 
of four dust particles have been determined by measure- 
ments from the OGO 3 dust particle experiment. A study 
of the results from OGO 3 and OGO I indicates that the 
OGO 1 velocity measurements were the result of spacecraft 
noise. From OGO 3 flux measurements, an expectation of 
5 plus or minus 2 velocity measurements are predicted. Four 
events were detected between July 1966 and December 1967. 
The mean flux from the OGO 3 measurement is in excellent 
agreement with that measured from the Radiation Satellite. 

(Author) 

A7 1-33762*# 

OBSERVED SOLAR GEOMAGNETIC CONTROL OF 
THE IONOSPHERE: IMPLICATIONS FOR REFERENCE 
IONOSPHERES 

H. A. Taylor (NASA, Goddard Space Flight Center, 
Greenbelt, Md.) Jun. 197] 42 p refs COSPAR, Plenary 
Meeting, 14lh, Scallie, Wa^h., Jun. 18-Jul. 2, 1971. Paper. 

Data sets from the OGO-6 spectrometer during the period 
1969-1970 are used to study ihe previously observed dominant 
longitudinal variations superimposed upon the latitudinal 
distributions of each ion specie in the ionosphere. The results 
reveal that seasonal variations in the ion distributions are 
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generally repeatable, and that the annual variation in the 
topside 0(-^) and H(-) content and distribution during the 
period examined was minimal. The importance of magnetic 
field control in regulating the ion distributions is emphasized, 
and the need is suggested for the use of improved coordinate 
systems for the correlation of satellite observations and the 
development of atmospheric models. O.H, 

A7 1-33802*1^ 

SEASONAL VARIATIONS IN THE THERMOSPHERE 
AND EXOSPHERE, 1968-1970. 

G. M. Keating, J. S. Levine, J. A. Mullins (NASA, Langley 
Research Center, Hampton, Va.), and E. J. Prior Jun. 1971 
23 p refs COSPAR, Plenary Meeting, I4th, Seattle, Wash., 
Jun. 18-Jul. 2, 1971, Paper. 

Recent simultaneous drag measurements of Explorers 19 
and 39 near opposite poles are used to obtain an improved 
description of the seasonal density variations near and below 
KXK) km. The winter helium bulge is measured in both the 
Northern and Southern Hemispheres. An improved model 
of these density variations is compared with recently published 
OGO-6 mass spectrometer measurements of the winter helium 
bulge. To obtain consistency between these measurements 
and drag measurements, it is necessary to make major 
revisions in both the generally assumed global distribution 
of exospheric temperature and the global distribution of 
atomic oxygen. Two temperature maxima are required: the 
major one at latitudes higher than the subsolar point in the 
summer hemisphere, and a secondary one near the winter 
pole. This distribution is consistent with satellite drag 
measurements, if maximum oxygen concentrations near 
120 km occur at low latitudes in the winter hemisphere rather 
than concentrations at these altitudes being invariant as is 
generally assumed. O.H. 

,A7 1-33834# 

*OGO-5 DETERMINATION OF THE LOCAL IN- 
TERSTELLAR WIND PARAMETERS. 

A. Ammar, J. L. Bertaux, and J. E. Blamont (CNRS. Service 
d’Aeronomie, Verrieres-le-Buisson, Essonne, France) Jun. 
1971 26 p refs COSPAR, Plenary Meeting. 14th, Seattle, 
Wash., Jun. 18-Jul. 2, 1971, Paper. 

The Lyman-alpha sky background measured outside the 
geocorona by two independent photometers on OGO-5 
suggested that an interstellar wind of neutral hydrogen 
penetrates into the heliosphere, where solar wind and solar 
ultraviolet create an ionization cavity. The shape of this cavity 
is a function of the interstellar density, the relative velocity, 
the temperature, and also the solar Lyman-alpha radiation 
pressure which may overcompensate the gravitation. For two 
different values of the solar Lyman-alpha flux, one which 
equilibrates the gravitation, and one which corresponds to 
recent measurements and overcompensates the gravitation, 
the interstellar wind parameters are adjusted to agree with 
the sky background measurements. Even if a uniform galactic 
component is present with its maximum allowable value, 
temperatures are found to be in the range from 1000 to 
10,(XX) deg K, densities in the range from 0.2 to 0.5 atoms 
per cu cm, and the relative wind velocity between 3 and 
9 km/s. O.H. 



A71-33943* 

CORRELATED OBSERVATIONS OF ELECTRONS AND 
.MAGNETIC FIELDS AT THE EARTH'S BOW SHOCK. 
M. Neugebauer (California Inst, of Tech., Jet Propulsion 
Lab., Pasadena, Calif.), J. V. Olson (California, U., Los 
Angeles, Calif.), and C. T. Russell 1 Jul. 1971 15 p refs 

Journal of Geophysical Research, vol. 76, p. 4366-4380. 
(Contracts NAS5-9098; JPL-9504Q3) 

The internal structure of the earth's bow shock has been 
studied by using simultaneous observations made on board 
the OGO 5 satellite of the magnetic field (0-3 Hz), the ELF 
magnetic fluctuations (lO-KXX) Hz), and the suprathermal 
electrons (100-800 cV). The results indicate an extreme 
complexity in the interactions occurring at the earth's bow 
shock. There is an interplay of many physical processes 


involving charged particles, electric and magnetic field 
structures, and electromagnetic and electrostatic waves. 

M.V.E. 


A7 1-33944* 

M.AGNETOTAIL CHANGES IN RELATION TO THE 
SOLAR WIND MAGNETIC FIELD AND MAGNETO- 
SPHERIC SI BSTORMS. 

M. P. Aubry and R. L. MePherron (California, U., Los 
Angeles, Calif.) I Jul. 1971 21 p refs Journal of Geophysical 
Research, vol. 76, p. 4381-4401. Research supported by the 
European Space Research Organization. 

(Contracts NAS5-9098; NOOO!4-69- A -0200-40 16; Grant 
NGR-05-007-004) 

Analysis of data from several satellites and ground 
magnetic observatories shows that the magnetotail responds 
to both magnetospheric substorm activity and to changes in 
the north-south orientation of the interplanetary field. A 
change from a northward to a southward interplanetary field 
causes a slow increase of the field within the lobe of the 
tail and a thinning of the plasma sheet. A change from a 
southward to a northward interplanetary field causes the 
plasma sheet to expand. In contrast, it seems that in the 
inner magnetosphere the distortion of the magnetic field due 
to a period of southward interplanetary field is not relieved 
by an interval of a northward field, but only through the 
occurrence of a substorm expansion. A substorm expansion 
causes a slow decrease of the field within the lobe of the 
tail and an expansion of the plasma sheet. T.M. 

A7 1-33946* 

ASY MMETRIC RING CURRENT AT TW ILIGHT LOCAL 
TIME. 

R. A. Langel and R. E. Sweeney (NASA, Goddard Space 
Flight Center, Greenbelt, Md.) 1 Jul. 1971 8 p refs Journal 
of Geophysical Research, vol. 76, p. 4420-4427. 

OGO 2 rubidium vapor magnetometer measurements are 
compared with surface magnetic observatory data collected 
during three magnetic storms of March 13-15, 22-25, and 
28-29, 1966. The analysis of these data demonstrates that 
the main sources of mid-latitudc-ficld depressions are not in 
tye ionosphere for dip latitudes less than 45 deg and twilight 
local times. M.V.E. 

A7 1 -33948* 

RELATIVISTIC ELECTRON PRE( IPH ATION DURING 
MAGNETIC STORM MAIN PHASE 
C. F. Kennel and R. M. Thorne (California, U., Los Angeles, 
Calif.) 1 Jul. 1971 8 p refs Journal of Geophysical 

Research, vol. 76, p. 4446-4453. 

(Contract AF 19(628)-71-C-0075; Grants NGR-05-007-190: 
NSF GA-28045) 

Demonstration that relativistic electrons can have 
cyclotron resonances with electromagnetic ion-cyclotron 
waves. The resonant energy is generally well above I Mev 
throughout the magnetosphere, but it can fall to near 1 Mev 
just within the plasmapause. This also corresponds to the 
region where ring current (10 to 50 keV) protons are expected 
to be strongly unstable. The resulting ion-cyclotron wave 
amplitude necessary to precipitate ring current protons leads 
to electron lifetimes near the strong diffusion limit. Thus, 
greater than 1 Mev electrons whose drift orbits intersect the 
stormtime plasmapause should rapidly be precipitated in the 
region 3 less than L less than 5 during the initial phase of 
a magnetic .storm. (Author) 

A71-3395I* 

OBSERVATIONSOF AURORAL HISS, LHR NOISE, AND 
OTHER PHENOMENA IN THE FREQUENCY RANGE 
20 Hz-540 kHz ON OGO-6. 

W'. C. Johnson, T. Laaspere. and L. C. Semprebon (Dart- 
mouth Coll., Hanover, N. H.) 1 Jul. 1971 17 p refs 

Journal of Geophysical Research, vol. 76, p. 4477-4493. 
(Contract NAS5-9305) 

The characteristics of ionospheric electric and electromag- 
netic waves were studied over a broad frequency range by 
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the OGO 6 spacecraft launched on June 5, 1%9 into a polar 
orbit with a perigee of 400 km and an apogee of 1 100 km. 
Lower hybrid resonance (LHR) noise bands observed below 
auroral latitudes in the range from a few to about 20 kHz 
are among the most intense phenomena revealed by the 
experiment. The broadband intensities of the signals often 
exceed the full-scale reading of about 3 mV/m of the 
broadband detector. New information is obtained on the 
intensity of auroral hiss over a wide range of frequencies, 
and the results suggest that the power flux of auroral hiss 
may decrease more rapidly with frequency than predicted. 
The occurrence pattern of auroral hiss in space very definitely 
suggests a correlation with soft electron fluxes. The possible 
correlation of electric fields near zero frequency with the 
fine structure of LHR bands is a new result that will be 
pursued further. The observation of intense vlf hiss near 
the equator is another new result. T.M. 

A71-33956* 

EQL.ATORIAL ION TEMPERATl RE: A COMPARISON 
OF CONFLICTING INCOHERENT SCATTER AND 
OGO-4 RETARDING POTENTIAL ANALYZER VAL* 
LES. 

J. P. McClure (Texas, U., Dallas, Tex.) and B. E. Troy, Jr. 
(NASA, Goddard Space Flight Center, Lab. for Planetary 
Atmospheres, Greenbelt, Md.) I Jul. 1971 7 p refs Journal 
of Geophysical Research, vol. 76, p. 4534-4540. 

(NASA Order R-06-012-008; Grant NGL-44-004-001) 

During October and November 1967, the satellite 
OGO 4 crossed the geomagnetic equator near the Jicamarca 
R.adar Observatory between altitudes of 400 and 650 km at 
night. For this period, comparisons are made between the 
radar values of ion temperature and those obtained by the 
retarding potential analyzer (RPA) on OGO 4. There is 
general disagreement between the two sets of data, with the 
RPA values e.xceeding the radar values by as much as 40%. 
Although there is nothing obviously wrong with either set 
of data, this discrepancy cannot be accommodated within 
the error bars placed on each data set. Typical examples of 
the conflicting measurements are presented, and the conflic- 
ting geophysical implications of these data with regard to 
the heating of the equatorial ionosphere at night are 
discussed. ^ T M 

A71-34777|^ 

HYDROM AGNETIC INTERPRETATION OF HIGH 
LATITL DE SI DDEN IMPL LSE. 

T. Ondoh Jan. 1971 15 p refs Radio Research Laboratories, 
Journal, vol. 18. p. 19-33. 

The hydromagnetic behavioral characteristics of high- 
latitude sudden impulses (si) are studied by comparing 
observations with the theoretical si inferred from solar wind 
compression characteristics. The amplitude of transverse 
hydromagnetic waves propagating from the magnetosphere 
equatorial plane into high latitudes is calculated. The 
latitudinal variations of the theoretical wave amplitude 
agree well with the’ steep increase in the si amplitude observed 
at about 60 to 70 deg geomagnetic latitude when the ehect 
of the ionosphere on the hydromagnetic waves is taken into 
account. V.Z. 

A7I-35409* 

THE GEM NEBL LA: FL RTHER EVIDENCE FROM 

SPACECRAFT AND GROL ND-B ASEI) INSTRLMENTS. 
J. K. Alexander. J. C. Brandt, S. P. Maran, and T. P. Stechcr 
(NASA, Goddard Space Flight Center, Greenbelt, Md.) 

1 Aug. 1971 4 p refs Astrophysical Journal, vol. 167, 

PM p. 487-490. 

Measurements by the RAE-1 and OGO-5 satellites are 
combined with data from ground-based telescopes to yield 
more accurate parameters for the Gum Nebula, including a 
somewhat smaller size and an estimate of the electron 
temperature. The >upernova that ionizes the nebula must 
have been obser\ed at the earth, and it is possible that records 
cxjst that can be deciphered by archeologists. Archeological 


records from the Southern Hemisphere would be of the 
greatest interest. M.V.E. 

A7I-37353* 

NONTHERM A L ELECTRONS AND HIGH-FREQI ENCY 
W AX ES IN THE I PSTREA.M SOLAR WIND 

L. .A. Frank (Iowa. U.. Iowa City, Iowa), R. W'. Fredricks 
(TRW Systems Group. Redondo Beach, Calif.), M. Neugeb- 
auer (California Inst, of Tech., Jet Propulsion Lab., Space 
Science Div.. Pasadena, Calif.), and F. L. Scarf I Aug. 
1971 10 p refs Journal of Geophysical Research, vol, 76, 

p. 5162-5171. 

(Contracts NAS5-9278; N AS5-9196) 

Use of OGO 5 interpLmetary particle and wave observa- 
tions from Mar. 11 and 12. 1968. to demonstrate that 
oscillations near the characteristic upper hybrid and electron 
plasma frequencies are produced when nonthermal electrons 
(energies greater than or equal to 7(X) to 800 eV) flow 
upstream. The results are discussed in terms of resonant 
interactions, with the sire-aming particle speed set equal to 
the wave phase speed. The nonthermal electrons can interact 
with long-wavelength longitudinal electron plasma oscilla- 
tions, or with^ relatively short-wavelength transverse waves. 
Other OCjO 5 measurements favoring the electromagnetic 
wave-particle interaction are cited, and the relations between 
these observations and some theories of type II solar radio 
bursts are discussed brieHy. " (Author) 

A7 1-37368* 

PLASM A INSTABILITY AT(n PLL S l/2)f SUB c AND 
ITS RELATIONSHIP TO SOME SATELLITE OBSERVA- 
TIONS. 

R. \V. Fredricks (TRW' Systems Group, Redondo Beach, 
Calif.) 1 Aug. 1971 5 p refs Journal of Geophysical 

Research, vol. 76, p. 5344-?348. Research supported by the 
TRW Systems Group Independent Research Program. 
(Contract NAS5-9278: Grant NASw-1598) 

.Attempt to develop a plausible plasma physical explana- 
tion for two separate experimental observations of electric 
field fluctuations in the magnetospheric plasma at multiples 
of the local electron gyrofrequency. Although these two 
observations appear quHe different at first glance, it is 
considered that they are iiasicallv due to the same plasma 
instability. ' F.R.L. 

A7 1-397 11*^ 

RESPONSE OF THE xELTRAL ATMOSPHERE TO 
GEOMAGNETIC DISTl RBANCES 

G. R. Carignan (Michiga^n, U., Ann Arbor, Mich.), C. A, 
Reber (NAS.A, Goddard Space Flight Center, Greenbelt, 
Md,), and D. R. Taeusch Berlin, East Germanv, Akademie- 
Verlag, 1971 8p refs Ln: .Space Research XI, COSPAR, 
Plenary Meeting, 13th. and Symposium on Remote Sounding 
of the Atmosphere, Leniimgrad, USSR, Mav 20-29, 1970" 
Proceedings. Volume 2. p. '^95-1002 Meeting and Symposium 
co-sponsored by the Intenr.alional Union 'of Geodesy and 
Geophysics and the World Meteorological Organization. 

Data obtained from a qjuadrupole mass analyzer launched 
on the OGO-6 satellite on June 5, 1969 have been used in 
a study of neutral atmospheric composition variations during 
geomagnetic disturbances. Specifically studied was the period 
between Sept. 27, 1969 and Oct. I, 1969, during which time 
several magnetic storms occurred and a maximum Kp of 80 
was recorded. The compo-sition data obtained during this 
period indicate that the densities of O and N2, and most 
likely the temperatures, arc enhanced in the high-laiitude 
regions of the earth and rclaitively unaffected in the equatorial 
regions. The time lag beiwcicn a given magnetic disturbance 
and the atmospheric responvse at high latitudes is very short, 
apparently less than one ho>*ur. (Author) 

A7 1-39746# 

I)RIFTIN(, VNHISTLER CTT-OFE PHENOMENA 
STRIATIONS - OBSERVED BA P0(,0 SATELLITES 

I. Kimura (Kyoto L .. K\o!;''i, Japan) Berlin, Fast Germanv, 
Akademie-Verlag. 1971 6 ;p refs In: Space Research XL 
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COSPAR, Plenary Meeting, I3th, and Symposium on Remote 
Sounding of the Atmosphere, Leningrad, USSR. May 20-29, 
1970, Proceedings. Volume 2. p. 133M336 Meeting and 
Symposium co-sponsored by the International Union of 
Geodesy and Geophysics and the World Meteorological 
Organization. 

An interesting whistler phenomenon has been found in 
low latitudes by POGO satellites (OGO 2 and 4) which is 
similar to the equatorial erosion but is characterized by 
continuously increasing lower and upper cut-off frequencies 
as the satellite moves towards higher latitudes from the 
magnetic equator. This phenomenon was observed in a 
magnetic latitude range between 5 and 25 deg in the local 
evening and mostly in the fall season. This is now called 
rising striation. A similar phenomenon which may be identical 
with 'walking trace whistlers' has also been observed in the 
middle latitudes, around 30-40 deg geomagnetic, where falling 
striations were detected. In the present paper, characteristics 
of the rising striations are reported, and an interpretation 
of the phenomenon based on the propagation effect is given. 
According to ray tracing, a horizontal gradient in the 
ionospheric electron density distribution in low latitudes, as 
well as the effect of ions, shows a frequency dependence for 
the ray paths which are responsible for the occurrence of 
the rising striation. (Author) 

A7 1-39833* 

THE RELATIONSHIP OF THE PLASM ASPHERE AM) 
THE STABLE Al RORAL RED ARCS IN THE M AGNET- 
IC STORM OF OCTOBER 29 TO NOVEMBER 7, 1968. 
C. R. Chappell, K. K. Harris, and G. W. Sharp (Lockheed 
Research Labs., Palo Alto, Calif.) Dordrecht, D. Reidel 
Publishing Co., 1971 8 p refs In: The Radiating 

Atmosphere, Summer Advanced Study Inst., Symposium, 
Queen's U.. Kingston, Ontario, Canada, Aug. 3-14, 1970, 
Proceedings, p. 73-89 Symposium supported by the Advanced 
Research Projects Agency, the Defense Atomic Support 
Agency, the Lockheed Aircraft Corp., and the U.S. Navy. 
(Astrophysics and Space Science Library. Volume 24), 1971. 
(Contract N.AS5-9092) 

The densities of ambient H i and He^ ions in the 
piasmaspherc were measured by the Lockheed light ion ma.ss 
spectrometer on OGO 5 during the magnetic storm of 
Oct. 29 to Nov. 7, 1968. Three occurrences of red arcs were 
reported during this storm period, in one satellite pass during 
the storm, the ion densities were measured on an L ^hell at 
the base of which an intense red arc was being simultaneously 
observed by a ground station. The ion measurements are 
discussed in terms of a general change in the size of the 
plasmasphcre associated with this period of stable auroral 
red (SAR) arc observation. The size changes are correlated 
with the ground-based measurements of 6300 A SAR arc 
emissions and with the magnetic activity over this period. 
The results indicate that there must be at least two ingredients 
necessary for the production of a SAR arc. First, there must 
be an injection of ring current particles which is probably 
the source of energy for the arcs. Second, the plasmasphcre 
must be greatly reduced in size to the L values characteristic 
of the location of the SAR arcs. T.M. 

A7I-43I58* 

NONTHERMAL electrons and HIGH-FREQUENCY 
WAVES IN THE UPSTREAM SOLAR WIND 2: 
ANALYSIS AND INTERPRETATION. 

L. A. Frank (Iowa, U., Iowa City, Iowa), R. W. Fredricks, 
and F. L. Scarf (TRW Systems Group, Redondo Beach, 
Calif.) 1 Oct. 1971 9 p refs Journal of Geophysical 

Research, vol. 76, p. 6691-6699. 

(Contracts NAS5-9278: NAS5-9196) 

Investigation of a streaming instability caused by 
suprathermal electrons with a bulk energy of’ about 1 keV 
and random widths from about 60 eV to 4 keV as a model 
to explain to OGO 5 observations of electric-field fluctuations 
with frequencies at or near the local electron plasma frequency 
upstream from the earth's bow shock. In a previous paper. 
Jt was shown that the waves appeared in direct correlation 


with enhanced anisotropic electron fluxes having electron 
numbers greater than or about equal to 700 eV. It is now 
shown that the streaming instability produced by this type 
of suprathermal electron beam leads to a wave frequency 
nearly equal to the local electron plasma frequency, whereas 
the growth rates are still significant even if the beam thermal 
speed becomes comparable to the bulk speed, (Author) 

A7 1-43 16 1* 

M A(,NETOP VI SE ATTITUDES DU RING OGO-5 
CROSSINGS 

B. G. Ledley (NASA, Goddard Space Flight Center, 

Greenbelt, Md.) 1 Oct. 1971 7 p refs Journal of 

Geophysical Research, vol. 76, p, 6736-6742. 

Determination of the attitude of the magnetopause current 
layer for 31 OGO 5 crossings located at subsatellite local 
times between 0430 and 1020 and solar magnetospheric 
latitudes between -8.5 and ^40 deg. A consistent difference 
in this attitude is observed between crossings in which the 
satellite leaves the magnetosphere and crossings in which it 
enters. The magnitude of this difference appears to be 
independent of the sun-carth-salcllite angle. The ratio of 
the component of the magnetic field normal to the magneto- 
pause to the total adjacent magnetospheric field is computed 
for each crossing. Ratios ranging from -^0.1 to -0.2 are 
obtained, where a plus sign signifies an outward directed 
component. The average ratio for those crossings in which 
the magnetosheath and magnetospheric fields subtended 
angles greater than 90 deg is'’ -0.3 plus or minus 0.09. 

(Author) 

A71-43162* 

OGO-5 OBSERVATIONS OF THE POLAR CUSP ON 
NOVEMBER 1, 1968. 

C. R. Chappell (Lockheed Res. Labs., Palo Alto), M. D. 

Montgomery (California, U., Los Alamos), M. Neugebauer 
(California Inst, of Tech., Pasadena, Calif.), C. T. Russell 
(California, U., Los Angeles), and F. L. Scarf (TRW Systems 
Group, Redondo Beach, Calif.) ! Oct. 1971 22 p refs 

Journal of Geophysical Research, vol. 76, p. 6743-6764. 
A R PA- A EC sponsored research, 

(Contracts NAS5-9098; N AS5-9092: NAS5-9278) 

Discussion of an appaxeyu direct penetration of magneto- 
sheath plasma into the tiaysidc magnetosphere at magnetic 
latitudes as low as 43 deg encountered by the OGO 5 
spacecraft during the large magnetic storm of Nov. 1, 1968. 
Because this region of riagnclosheath plasma occurred on 
magnetospheric field lines immediately adjacent to the zone 
of trapped energetic panides, it is interpreted to be the polar 
cusp. The temperature of the electrons in the polar cusp 
was four limes greater than the electron temperature 
measured simultaneously by Vela 4B in the downstream 
magnetosheath at local dusk, and the electron energy 
distribution in the cusp was similar to the distribution 
observed later when OGO 5 entered the magnetosheath. 
During the encounters vsith the polar cusp the amount of 
depression of the magnetic field implies the presence of 
magnetosheath prolons'’iogether with the directly measured 
electrons. During this period of time the polar cusp was 
very turbulent at both ULF (magnetic) and VLF (electric) 
frequencies. Energetic (greater than or equal to 50 keV) 
electrons were also observed in the cusp. The cusp moved 
equatorward and poleward in response to changes in the 
north-south components of the interplanetary magnetic 
field. (Author) 

A7 1-43 166* 

STRl CTURED V ARI ATIONS OF THE PLASM APAUSE: 
EVIDENC E OF A COROTATINT; PLASM A TAIL. 

J. M. G rebow sky (NASA, Goddard Space Flight Center, 
Greenbelt, Md.), H. A. Ta>lor, Jr., and W. J. VValsh (Aero 
Geo Astro Co.. BcUsvillc, Md.) 1 Oct. 1971 9 p refs 

Journal of Geophysical Research, vol. 76, p. 6806-6814. 

Review of a nearly complete set of high-resolution 
proton distributions obtained from OGO 4 during September 
1967. These results, obtained during the recovery phase of 
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a magnetic storm that occurred on September 20-21, indicate 
that under appropriate magnetic- and electric-field conditions 
the plasmasphere may exhibit a tail-like structure that appears 
to coroiatc \^ith the earth and results in a singular pattern 
of depleted and nondepleted plasma regions, which compli- 
cates the description of the plasmapause. A time-dependent 
analysis of the plasmapause motion using a simple plasma 
convection model is expected to provide evidence that a 
plasma tail may be formed by the tendency of plasma 
associated with the storm-distorted dusk^idc plasmasphere 
bulge to corotate with the earth during a period of quieting 
magnetic activity. M.V.E. 

A71-43176 

INTERPLANETARY-PARTICLE ASSOCIATIONS WITH 
TYPE 3 SOLAR Bl RSTS. 

T. E. Graedel (Bell Telephone Labs., Inc.. Whippany, N.J.) 
and L. J. Lanzeroili (Bell Telephone Labs., Inc, Murray 
Hill, N.J.) 1 Oct, 1971 7 p refs Journal of Geophysical 
Research, vol. 76, p. 6932-6938. 

Use of interplanetary proton (E equal to approximately 
0.6 and E equal to approximately 1.2 MeV) and electron (E 
greater than 40 keV; E greater than 3000 keV) data from 
May 28 to Nov. 30, 1967, to study the association of particle 
data with solar radio-burst data in the dekametric band from 
OGO 3 and with data reported in Solar Geophysical Data 
and the lAU Quarterly Bulletin. By using reasonable particle- 
and radio-burst association criteria, it is concluded that the 
observed associations during this time period do not support 
the common belief that interplanetary-particle observations 
confirm the association of electrons with type 3 radio 
bursts. ' (Author) 

A72-1036I 

CONCENTR ATION OF NELTRAL HYDROGEN IN THE 
LPPER ATMOSPHERE ACCORDING TO D AT A ON THE 
IONIC COMPOSITION OF THE MEDICAL 

M. N. Fatkuliin Oct. 1971 12 p refs Kosmicheskie 

Issledovaniia, vol. 9, Mar.-Apr. 1971, p. 246-259 Cosmic 
Research, vol. 9. Oct. 1971, p. 228-239. Translation. 

The vertical and diurnal variations of the hydrogen 
atom concentration in the upper atmosphere during periods 
of near minimum solar activity are calculated on the basis 
of measurements of the concentration of thermal-energy 
positive hydrogen and oxygen ions in the medium. The data 
employed are selected from rockei and iaiellite mass- 
spectrometric measurements, observations of noncoherent 
radiowave scattering, and satellite observations of proton 
whistlers. A comparison with model calculations shows that 
the latter tend to underestimate the neutral hydrogen 
concentration at heights between 300 and 500 km. V.P. 

A72- 10877*’ 

THE ENERGY DEPENDENCE OF THE COSMIC-RAY 
NEUTRON LEAKAGE FLLX IN THE RANGE O.OI-IO 
MeV. 

R. W. Jenkins, S. O. Ifedili, J. A. Lockwood (New Hampshire, 
University, Durham. N.H.), and H. Razdan I Nov. 1971 
9 p refs Journal of Geophysical Research, vol. 76, Nov. 1, 
1971, p. 7470-7478. 

(Contract NAS5-9313) 

Measurement of the cosmic-ray neutron leakage flux and 
energy spectrum in the range 1 to 10 MeV by a neutron 
detector on the OGO 6 satellite from June 7 to Sept. 30, 
1969. The same detector simultaneously measured the total 
leakage flux, having 75% of its response to the leakage flux 
in the int'erval from I keV to 1 MeV. For a neutron energy 
spectrum of the form AE to the minus gamma in the range 
from I to 10 MeV, the upper limit to gamma for polar 
regions was found to be l.O and for the equatorial regions 
was 1.2. For the polar regions, the lower limit to gamma 
was found to be 0.8, This energy spectrum at 1 to 10 MeV 
is slightly flatter than Newkirk (1963) predicted. (.Author) 

A72-10H86* 

MAGNLIOSPIILKIC-FILLD DISTOR I IONSOBSERN FD 


BY OGO 3 AND 5. 

M. Sugiura, B. G. Ledlcy, T. L. Skillman, and J. P. Heppner 
(NAS, A, Goddard Space Flight Center. Laboratory for Space 
Physics. Greenbelt, Md.) I Nov. 1971 14 p refs Journal 

of Geophysical Research, vol. 76 Nov. 1, 1971, p. 7552- 
7565. 

The rubidium vapor magnetometer data of the scalar 
magnetic-field intensity obtained by the OGO 3 and 5 satellites 
are analyzed to study the magneto.spheric-field distortions 
in terms of the observed field magnitude under quiet and 
slightly disturbed conditions minus the magnitude of the 
reference geomagnetic field (delta B). Average contours of 
equal delta Bs are shown in the geomagnetic noon-midnight 
and dawn-dusk meridian planes for magnetically quiet and 
slightly disturbed conditions. The equatorial distribution of 
observed delta Bs as a function of geocentric distance differs 
substantially from that expected from the well-known models 
of the quiet-time ring current. Other findings suggest that 
there must be a population of low-energy particles with 
substantial total energy near the equator at distances of 2 
to 5 earth radii that has not been recognized as having 
sufficient energy to inflate the magnetic field. M.V.E. 

A72- 10892* 

THE DAYSIDE OF THE PLASMASPHERE. 

C. R. Chappell, K. K. Harris, and G. W. Sharp (Lockheed 
Research Laboratories. Palo Alto, Calif.) I Nov. 1971 
16 p refs Journal of Geophysical Research, vol. 76, 
Nov. 1, 1971, p. 7632-7647. 

(Contract NAS5-9092) 

The concentrations of H( -^) ions in the dayside region 
of the plasmasphere. measured from March 1968 through 
February 1969 by the Lockheed light-ion mass spectrometer 
aboard the OGO 5 satellite, are presented and analyzed. 
The position of the plasmapause on the dayside appears to 
be determined by the level of magnetic activity present during 
the previous corotalion of the dayside sector through the 
formative nightside region. Observations of the buildup of 
H( -^) density versus local time following magnetic storms 
indicate that H(-) ions flow from the dayside ionosphere 
into the plasmasphere and plasma trough. Plasmapause 
density profiles in the aflcrnoon-dusk .sector show the effects 
01 the dayside filune from the ionosphere. !n addition, several 
of the dayside profiles display a steep drop in the H(^) 
density of about a factor of 10 inside the plasmapause 
position. O.H. 

A72- 10902* 

RELATIONSHIP BFTWEEN Fe ( ^) IONS AND EQUA- 
TORIAL SPREAD F 

W. B. Hanson and S. Sanatani (Texas. University, Dallas, 
Tex.) 1 Nov. 1971 8 p refs Journal of Geophysical 

Research, vol. 76, Nov. 1, 1971, p. 7761-7768. 

(Contract NAS5-9311) 

Evaluation of observations from the retarding potential 
analyzer on OGO 6 near the magnetic equator, demonstrating 
an intimate relationship between the presence of Fe(4-) ions 
and irregularities in the total ion concentration. The 
ionospheric irregularities (or structure) are probably another 
manifestation of equatorial spread F, although this has not 
yet been verified. Nearly half the nighttime equatorial 
crossings below 700 km exhibit both Fe(-!-) and structure, 
but only 10% of the passes without Fe(^) have structure. 
Approximately onc-third of the passes with Fe(^) are not 
structured, which indicates that Fe(^) may be a necessary 
but not sufficient condition for structure formation. The 
Atlantic region shows an extremely high and detailed 
correlation between Fe( -) tons and the irregularities. 

(Author) 

A72- 120X1*^' 

C.FOMAGNETK SI RVFY BY THE POLAR ORBITING 
(iFOPHYSK AL OBSIRV A TORIES 

J. C. Cain and R. A. l.anpd (NASA, Goddard Space Flight 
Center. Greenbelt. Md.) W71 11 p refs In: World magnetic 
survev 195/- 1969. Paris, Inkrnational Union of Geodesy and 
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Geophysics, 1971, p. 65-75. 

Summary of reduced dala from ihc polar Orbiting Geophysi- 
cal Observalorje:!> OGO 2 and 4, spanning ihc lime period 
from Oct. 14, 1965 to the end of 1967. A brief discussion 
of the accuracy of the observations is followed by a description 
of the data extent, it is shown that the quantity of data 
acquired by the OGO magnetometers far exceeds the total 
for all other magnetic survey sources. Data acquisition for 
only about a Iwo-wcek interval gives virtually complete global 
coverage. Procedures and considerations underlying the data 
analysis performed are discussed. Suggestions for further work 
arc presented. M.V.E. 


A72-I2084*,^ 

RESULTS OF MAGNETIC SURVEYS OF THE MAGNE- 
TOSPHERE AND ADJACENT REGIONS. 

M. Sugiura (NAS.A, Goddard Space Flight Center, Labora- 
tory for Space Sciences, Greenbelt, Md.) 1971 Ip refs 
In: World magnetic survey 1957-1969, Paris, International 
Union of Geodesy and Geophysics, 1971, p. 81-94. 

Review of the gross features of the magnetic fields in 
the magnetosphere and its vicinity that have been explored 
in the past several years by extensive spacecraft observations. 
The magnetopause, the bow shock, the magnetosheath, and 
the geomagnetic tail are discussed. Results of a recent study 
of the OGO 1 and 3 satellite data taken in the near tail 
region, the magnetic field disturbances observed in the 
magnetosphere, and brief accounts of quantitative models 
of the magnetosphere are also reviewed. Special attention is 
given to the storm-time ring current and the to polar 
substorms or magnetic bays. M.V.E. 




A72- 13428*# 

BIDIRECTIONAL REFLECTANCE OF THE MOONLIT 
EARTH. 

B. Fowler, E, I. Reed (NASA, Goddard Space Flight 
"enter. Laboratory for Planetary Atmospheres, Greenbelt, 
'd.), and J. E. Blamont (CNRS, Paris, France) Dec. 1971 
4 p refs Applied Optics, vol. 10, Dec. 1971, p. 2657-2660. 

Use of OGO-4 airglow photometer data and computed 
lunar spectral irradiances at the subsatellite point to examine 
the highest radiance over clouds and lowest radiance over 
oqen ocean near 3914, 5577, 5893, 6225, and 6300 A in 
terms of bidirectional reflectance. The results are compared 
to and are consistent with mathematical models of the 
atmosphere developed by Plass and Kattawar (1968, 1970) 
and with daytime measurements from OSO-3 by Neel et al. 
(^969). (Author) 

A72- 13507* 

ELECTRON ENERGY FLUX IN THE SOLAR WIND. 

K. W. Ogilvie, J. D. Scudder, and M. Sugiura (NASA, 
Goddard Space Flight Center, Greenbelt, Md.) 1 Dec. 1971 
9 p refs Journal of Geophysical Research, vol. 76, Dec. 
I, 1971, p. 8165-8173. 

Description of studies of electrons between 10 eV and 
9.9 keV in the solar wind. The transport of energy in the 
rest frame of the plasma is evaluated and shown to be 
parallel to the interplanetary magnetic field. The presence 
of electrons from solar events causes this energy-flux density 
to exceed the heat flow due to thermal electrons. In one 
such event, the observations are shown to be consistent 
with the solar-electron observations made at higher energies. 
When observations are made at a point connected to the 
earth's bow shock by an interplanetary-field line, a com- 
paratively large energy flux along the field toward the sun 
is observed, but the heat flow remains outwardly directed 
during this time interval. In either situation the heat flow is 
found to be consistent with measurements made on Velsa 
satellites by a different method. These values, less than .01 
ergs/sq sm/sec. are sufficiently low to require modifications 
to the Spitzer-Harm conductivity formula for use in solar-wind 
theories. (Author) 

V72-I3518* 

neutral COMPOSITION VARIATION ABOVE 400 


KILOMETERS DURING A M.AGNETIC STORM. 

D. R. Taeusch, G. R. Carignan (Michigan, University, Ann 
Arbor, Mich.), and C. A. Reber (NASA, Goddard Space 
Flight Center, Laboratory for Planetary Atmospheres, 
Greenbelt, Md.) I Dec. 1971 8 p refs Journal of 

Geophysical Research, vol. 76, Dec. 1, 1971, p. 8318-8325. 
(Contract NAS5-9328) 

Examination of data from the neutral atmospheric 
composition experiment launched aboard OGO 6, June 5, 
1969, for the period from Sept. 27 through Oct. 3, 1969. 
Several magnetic storms occurred during this time, and the 
response of the neutral atmosphere to the energy deposition 
causing these storms was studied. The dala indicate that 
the major portion of the energy is deposited at high 
latitudes, causing enhancements in N 2 densities corresponding 
to Jacchia (1970) temperature increases on the order of 400 
to 500 K. The lime difference between atmospheric response 
and magnetic activity appears to be very short at high 
latitudes. The 0/N2 ratio variations suggest dynamic 
processes that cause a circulation in the atmosphere that is 
upward at the pole with subsidence at the equator. 

(Author) 

A72-14561* 

AN UPPER LIMIT ON THE HARDNESS OF THE 
NONTHER.MAL ELECTRON SPECTRA PRODUCED 
DURING THE FLASH PHASE OF SOLAR FLARES. 

S. R. Kane (California, University, Berkeley, Calif.) 15 Dec. 
1971 5 p refs Astrophysical Journal, vol. 170, Dec. 15, 

1971, pt. 1, p. 587-591. 

(Contract NAS5-9094) 

The observations of impulsive solar-flare X-rays above 
10 keV made with OGO 5 satellite have been analyzed in 
order to study the variation of the nonthermal electron 
spectrum from one flare to another. The X-ray spectrum at 
the maxima of 129 impulsive X-ray bursts is represented by 
KE to the minus-gamma power photons per sq cm per sec 
per keV, and the frequency of occurrence of bursts with 
different values of gamma is studied. It is found that for 
gamma less than 4.0 the frequency of bursts rapidly decreases 
with the decrease in the value of gamma. The probability 
of occurrence of a burst with gamma less than 2.3 is extremely 
small. (Author) 


A72- 15366* 

ENRICHMENT OF VFRV HEAVY NUCLEI IN THE 
COMPOSITION OF SOLAR ACCELERATED PARTI- 
CLES. 

A. Mogro-Campero and J. Simpson (Chicago, University, 
Chicago, 111.) 1 Jan. 1972 5 p refs Astrophysical Journal, 
vol. 171, Jan. 1, 1972, pt. 2, p. L5-L9. 

(Contract NAS5-9366; Grants NGL- 14-001-006; 

NSF GA-18368X) 

Measurement of the abundances of the nuclei, C, N, O, 
Ne, Mg, Si, Ar, and Ca and the group Cr-Co relative to 
oxygen from seven solar energetic-particle events in the energy 
range from about 14 to 61 MeV per nucleon with a solid-state 
detector telescope on the OGO-5 satellite, 1968-1971. The 
differential energy spectra of 0(14 to 29 MeV per nucleon) 
and Cr-Co (3 to 61 MeV per nucleon) have a spectral index 
of about (-3) for a power law in kinetic energy. The 
relative abundances of C, N, O, and Ne are in excellent 
agreement with emulsion studies. However, when compared 
with the solar phoiospheric and coronal abundances, the 
OGO-5 measurements show a large enhancement of relative 
abundances beginning with St, and extending to the Cr-Co 
group. The enhancement over the solar and universal 
abundances is in rough agreement with the composition of 
the galactic cosmic radiation. (Author) 

A72-167I9* 

THE QUIFT-TIMF SPEC FRA OF COSMIC-RAY ELEC- 
TRONS OF FNFR(ilES BF:TWEEN 10 AND 200 MeV 
OBSERVED ON 0(.0-5 

J. L'Hcureux, C. Y. Fan (Arizona, University, Tucson, Ariz.), 
and P. Meyer (Chicago, University, Chicago, 111.) 15 Jan. 
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A72- 17453 


1972 14 p refs Astrophysical Journal, voL 171, Jan. 15, 
1972, pt. 1, p. 363-376. 

(Contracts : NAS5-9096; NAS5-11444: Grants 
NGL- 14-001-005: NCR -03 -002- 107) 

M easurement of spectra of cosmic-ray electrons of 
energies between 10 and 100 MeV over a one-year period 
starting 1968 March. The measurement was made with a 
detector system on board the OGO-5 satellite. The instrument 
consists of a solid-state dE/dx detector, a total-energy Csl 
detector, a gas Cerenkov threshold detector, and two- 
scintillation guard counters. Time periods during which no 
solar-flare events were recorded were selected for the study. 
It was found that during these quiet periods there were 
numerous intensity variations of the electron flux. These 
variations, which are seen only below 25 MeV do not show 
marked correlation with any solar or interplanetary-medium 
parameters. The flux of the electrons of energies above 
25 MeV on the other hand, showed a gradual decrease over 
the one-year period, paralleling the neutron monitor intensity. 
The parameter describing this long-term modulation is almost 
independent of the rigidity of the electrons in the reported 
energy range. The physical implication of the finding is 
discussed. (Author) 

A72-17453* 

IRREGULAR STRUCTURE OF THERMAL ION PLASMA 
NEAR THE PLASMAPAUSE OBSERVED FROM OGO-3 
AND Pc 1 MEASUREMENTS. 

H. Kikuchi and H. A. Taylor, Jr. (NASA, Goddard Space 
Flight Center, Greenbelt, Md.) 1 Jan. 1972 12 p refs 

Journal of Geophysical Research, vol. 77, Jan. 1, 1972, 
p. 131-142. 

Independent measurements of the plasmapause and 
associated thermal piasma structure from OGO 3 are 
compared with ground-based Pc 1 observations from the 
period 1966-67. Substantial agreement between the plasma- 
pause crossing identified on the satellite and the Pc 1 
occurrence positions observed on the ground at midlatitudes 
during the nighttime (including dawn and dusk) indicates 
that these nighttime Pc I events are closely associated with 
the plasmapause. A correlation of selected closely spaced 
events obtained in the nighttime under quiet to moderate 
activity provides good agreement in the proton concentrations 
near the plasmapause boundary. Preliminary results indicate 
Pc 1 excitation is associated with plasma irregularities near 
tye plasmapause and is particularly favorable in the region 
of post-storm recovery and in the region of diurnal ’plasma 
bulge’ in the afternoon-dusk sector. (Author) 

A72-I9145* 

OGO-5 MAGNETIC-FIELD DATA NEAR THE EARTH’S 
BOW SHOCK: A CORRELATION WITH THEORY 

J. K. Guha, D. L. Judge, and J. H. Marburger (Southern 
California, University, Los Angeles, Calif.) I Feb. 1972 
7 p refs Journal of Geophysical Research, vol. 77, Feb. 1, 
1972, p. 604-610. 

(Contract NAS5-9098) 

Magnetic-field data obtained in the earth’s bow-shock 
region with a high-resolution triaxial fluxgate magnetometer 
aboard the OGO 5 satellite have been correlated with a 
theory of Tidman and Northrop (1968). These authors have 
shown that either of two hypotheses about the nature of 
low-frequency magnetic waves could be invoked to explain 
previous observations. We have observed exponentially 
decaying upstream waves that are consistent with only one 
of these hypotheses. This observation allows use of the theory 
to infer the local shock velocity and frequency of driving 
currents within the shock. This method of finding the shock 
velocity is less sensitive to errors in the plasma parameters 
than is the method based on the Rankine-Hugoniot rela- 
tions. (Author) 

A72-19148* 

MEASUREMENTOFTHE WAVE-NORM AL VECTOR OF 
PROTON W HISTLERS ON OGO-6. 

K. W. Chan, R. K, Burton, R. E. Holzer (California, 


University, Los Angeles, Calif.), and E. J. Smith (California 
Institute of Technology, Jet Propulsion Laboratory, Pasadena, 
Calif.) 1 Feb. 1972 5 p refs Journal of Geophysical 

Research, vol. 77, Feb, K 1972. p. 635-639. 

(Contract JPL-950403; Grant NGR-05-007-276) 

Description of the first experimental determination of 
the wave-normal vector of proton whistlers in the ionosphere. 
Between the crossover frequency and the proton gyrofre- 
quency, both right-hand and left-hand modes of propaga- 
tion can occur for upgoing waves. Theoretically, the amount 
of energy in the re.spective modes depends on theta, the 
angle between the wave normal and the magnetic field. For 
proton whistlers with only left-hand mode energy between 
the crossover and proton gyrofrequency, theta ranged from 
36 to 51 deg. For proton whistlers with strong right-hand 
and left-hand mode signals, theta ranged from 24 to 29 
deg. The result is in good agreement with Wang’s (1971) 
collisionless mode-coupling model. The angle between the 
wave normal and the vertical is found to increase with 
increasing altitude. (Author) 

A72-19149* 

COMPARISON OF VERY-LOW-FREQUENCY AU- 
RORAL HISS WITH PRECIPITATING LOW-ENERGY 
ELECTRONS BY THE USE OF SIMULTANEOUS DATA 
FROM TWO OGO-4 EXPERIMENTS. 

R. A. Hoffman (NASA, Goddard Space Flight Center, 
Greenbelt, Md.) and T. Laaspere (Dartmouth College, 
Hanover, N.H.) 1 Feb. 1972 11 p refs Journal of 

Geophysical Research, vol. 77, Feb. 1, 1972, p. 640-650. 
(Grant NGR-30-00 1-030) 

Determination of the origin of auroral hiss by comparing 
the records of a VLF experiment (0.3 to 18 kHz) with 
simultaneous data obtained by an auroral-particle experiment 
having detectors for precipitating electrons at 0.7, 2.3 and 
7.3 keV. It is found that, on the dayside of the earth, the 
occurrence of VLF hiss correlates well with precipitation 
events at 0.7 keV, but in general very poorly with activity 
in the higher-energy channels. Exact correlation between 
variations in VLF hiss intensity and in electron fluxes is 
rare even at 0.7 keV. In addition, VLF hiss tends to be 
observed over a somewhat larger spatial region than 
precipitating 0.7-keV electrons. It is concluded that, on the 
dayside, auroral hiss is generated by soft (h less than 1 keV) 
cusp region electrons and that the lack of detailed correlation 
between the two phenomena is caused by propagation effects 
as the hiss travels downward and spreads from the generation 
region. ‘ (.Author) 

.^72-21189 

FLUCTUATING MAGNETIC FIELDS IN THE MAG- 
NETOSPHERE. 

C. T. Russell, R. L. MePherron, and P. J. Coleman, Jr. 
(California, University, Los Angeles, Calif.) Jan. 1972 47 p 
refs Space Science Reviews, vol. 12, Jan. 1972, p. 810-856. 

Magnetic fluctuations in the extremely low frequency 
(ELF) and very low frequency (VLF) waves in space are 
studied. The experiments and instrumentation designed to 
measure natural ELF and VLF are described. Two observed 
classes of wave phenomena are considered: whistlers and 
emissions. The various whisder phenomena, their characteris- 
liks, their formation, and their uses in probing the magneto- 
sphere are discussed in detail. Emissions are studied 
principally in two separate altitude ranges: near the ionosphere 
from about 200 to 2000 km altitude, and at high altitudes 
in the magnetosphere near the magnetic equator. The 
individual emission phenomena are characterized. O.H. 

A72-21223* 

CORRELATIONS OF OGO-5 PLASMAPAUSE CROSS- 
ING WITHOBSERVATIONSOFTYPE Pi MICROPl LSA- 
TiONSON THE GROUND. 

R. R. Heacock, A. J. Mullen, V. P. Hessler (Alaska, 
University, College, Alaska), C. Sucksdorff, M. Kivinen 
(F'innish Meteorological Institute, Helsinki, Finland), and E. 
Kataja (Sodankyla Geophysical Observatory, Sodankyla, 
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A72-23520 


Finland) Dec. 1971 6 p refs Annales de Geophysique, 
vol. 27, Oct. 'Dec. 1971, p. 477-482. NSF supported 
research. 

(Contract NAS5-9092) 

Comparison of plasmapause positions with Pi micropulsa- 
tion events observed at College (L = 5.4) or at Sodankyla 
(L = 5.1), showing that in almost all cases the plasmapause 
was inside the field line of the observing site when the Pi 
event was recorded. Strong Pi events were seen at Nurniijaarvi 
(L = 3.4) only when Kp was very high, when the plasmapause 
would be expected to be inside L =- 3.4. When Pi events 
and structure Pc 1 events were observed nearly simultaneously, 
the Pi activity was always more prominent at the poleward 
site. A demarcation line seems to exist, separating the Pi 
and structured Pc I source regions. This line may be the 
plasmapause, with structure Pc 1 inside and Pi outside. 

F.R.L. 


A72-215I0* 

ELECTRON SCATTERING EFFECTS IN TYPICAL 
COSMIC RAY TELESCOPES. 


J. E. Lupton (California Institute of Technology, Pasadena, 
Calif.) and E. C. Stone Feb. 1972 7 p refs IEEE 

Transactions on Nuclear Science, vol, NS- 19, Feb. 1972, 
p. 562-568. Institute of Electrical and Electronics Engineers, 
Nuclear Science Symposium, I8th, San Francisco, Calif., 
Nov. 3-5, 1971 

(Contracts NAS5-3095: NAS5-9312; Grants 
NGR-05-002-160: NGL-05-002-007) 

Laboratory measurements have been made of the response 
of two typical cosmic ray detector systems to electrons between 
0.2 and 2.0 MeV. Working Laboratory versions of each of 
these particle telescopes were exposed to the monoenergetic 
electron beam from a magnetic spectrometer. The results of 
pulse height and counting rate measurements indicate that 
electrons scattered from the anti-coincidence cup comprise 
bout 25% of the total number arriving at the top of the 
detector stack. In certain cases, the contribution of these 
scattered particles to the total number of electrons detected 
can reach 65%. (Author) 


A72-23004* 

LARGE-SCALE COHERENCE AND HIGH VELOCITIES 
OF THE EARTH’S BOW SHOCK ON FEBRL ARY 12, 
1969. 

E. W. Greenstadt (TRW Systems Group, Redondo Beach. 
Calif.), P. C. Hedgecock (Imperial College of Science and 
Technology, London, England), and C. T. Russell (California. 
University, Los Angeles, Calif.) I Mar. 1972 7 p refs 

Journal of Geophysical Research, vol. 77, Mar. 1, 1972, 
p. 1116-1122. 

(Contract NAS5-9098; Grant NASw-2186) 

The earth's bow shock exhibited a clean laminar profile 
at low Mach number as it crossed and recrossed OGO 5, 
HEOS 1, and Explorer 33 on February 12, 1969. The 
approximate 120 earth radii distance between HEOS and 
Explorer during one set of crossings indicated the abrupt 
character of the laminar shock front and the absence of 
magnetoshealh turbulence both in the dayside hemisphere 
above the ecliptic and in the flank of the shock 75 earth 
radii behind the earth and below the ecliptic. The abruptness 
of the shock and coplanarily of the loci of OGO and HEOS 
with the local shock normal permit the most reliable estimates 
yet obtained of shock velocities along the normal. These 
mean velocities ranged from 11 to at least KX) km/sec over 
distances of 2-7 earth radii. (Author) 

A72-23008* 

OGO-4 OBSERVATIONS OF EXTREMELY LOW 
EREQl ENCA HISS 

J. L. R. Mu^/io and J. J. Angerami (Stanford University, 
Stanford, Calif.) 1 Mar. 1972 17 p refs Journal of 

Geophysical Research, vol. 77, Mar. 1, 1972, p. 1157-1173. 
(Contract NAS5-3093; Grants NGR-05-020-288; 
\GL-05-020-008; NSF GP-948) 

Analysis of ELF and VLF data from the Stanford 


University experiment on OGO 4 revealed an ELF hiss band 
with characteristics not previously identified. The band, 
referred to as band-limited ELF hiss, is seen from low to 
medium latitudes. On the basis of wave-propagation 
properties, it is proposed that the BLH is generated at large 
wave normal angles in the equatorial region near L = 4. 
This model can be used to explain the characteristics of the 
BLH. Two mechanisms for the generation of BLH based 
on radiation from energetic electrons are considered. 

M.V.E. 


A72-230I1* . 

THERMAL POSITIVE IONS IN THE OUTER IONO- 
SPHERE AND M AGNETOSPHERE FROM OGO 1. 

M. Ahmed (Regis College, Weston, Mass.) and R. C. Sagalyn 
(USAF, Cambridge Research Laboratories, Bedford, Mass.) 
I Mar. 1972 16 p refs Journal of Geophysical Research, 
vol. 77, Mar. I, 1972, p. 1205-1220. 

(NASA Order DPR-S-70015-G) 

(AD-742186; AFCRL-72-0244) 

Study of the positive thermal ion densities measured with 
a spherical electrostatic analyzer aboard OGO 1 between 
September and October. 1964. A high variability of 
charged-particle distributions is establLshed within and beyond 
the plasmapause boundary. The density gradient was in an 
inverse relation to the plasmapause L position and was 
consistently about one order of magnitude higher for the 
afternoon sector orbits than for the nightside orbits. 
Irregularities of different types were observed in the positive 
thermal ion densities within the plasmasphere and outside 
it, showing no correlation with the magnetic activity level. 
.A delay of 3 to 9 hr was observed in the movement of the 
plasmapause following an increase in the magnetic activity 
level on the nightside. V.Z. 

A72-230I9* 

DISTRIBUTIONS OF ELECTRON PLASMA 
OSCILLATIONS UPSTREAM FROM THE EARTH’S 
BOW SHOCK. 

R. W. Fredricks, F. L. Scarf, and 1. M. Green (TRW Systems 
Group, Redondo Beach, Calif.) 1 Mar. 1972 6 p refs 

Journal of Geophysical Research, vo). 77, Mar. I, 1972, 
p. 1300-1305. 

(Contract N.AS5-9278) 

Evaluation of data from the 14.5- and 30-kHz 
plasma -wave detector channels aboard OGO 5 for the period 
Dec. 2, 1968, to Apr. 8, 1969, demonstrating the relatively 
isotropic occurrence of electron plasma oscillations upstream 
from the bow shock. These plasma oscillations were shown 
previously to correlate with streams of electrons having energy 
greater than 700 eV. The present study implies the presence 
of such streams, most probably electrons reflected by the 
bow' shock, irrespective of spacecraft longitude in the upstream 
solar wind. (Author) 

A72-23520* 

RF SHEATH AND ADMITTANCE CHARACTERISTICS 
OF A SPHERICAL PLASMA PROBE. 

J. R. Kan (Dartmouth College, Hanover, N.H.) Feb. 1972 
8 p refs Radio Science, vol. 7, Feb. 1972, p. 301-308. 
(Contract NAS5-9305) 

Development of a radio-frequency sheath model for a 
spherical probe in a collisionless plasma. The method of 
solution is based on the quasi-static approximation and the 
electrostatic probe theory of Bernstein and Rabinowitz ( 1959). 
The resistive part of the admittance is ascribed to the sheath 
transit-lime collisionless dissipation mechansim suggested by 
Mayer (1963) and developed by Gould (1964). Expressions 
are obtained for the effective sheath thickness and the 
equivalent resistance of the transit-time dissipation. The 
sheath model and, hence, the admittance are completely 
determined in terms of the bias potential, the probe radius, 
the plasma frequency, and the Debye length - i.e., there are 
no adjustable parameters in the proposed theory which are 
to be determined bv expenment. The results obtained agree 
favorably with Cohen and Bekefi’s (1971) experimental data 
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A72-24957 


on ihc conduaance resonant frequency and the width of 
the conductance peak. (Author) 

A72-24957* 

MAGNETIC STORM EFFECTS IN THE NEl TRAL 
COMPOSITION. 

H. G. Mayr (NASA, Goddard Space Flight Center, 
Thermosphere and Exosphere Branch, Greenbelt, Md.) and 
H. Voiland (NASA, Goddard Space Flight Center, 
Thermosphere and Exosphere Branch, Greenbelt, Md.; Bonn, 
Universitaet, Bonn, West Germany) Mar. 1972 15 p refs 
Planetary and Space Science, vol. 20, Mar. 1972, 

p. 379 . 393 . 

Demonstration that the thermospheric wind circulation 
excited during magnetic storms, presumably by Joule heating 
within the auroral zone, is an effective mechanism for 
removing atomic oxygen at high latitudes. Wind-induced 
variations in O exceed the temperature effects up to 250 km. 
The calculated depletion is most pronounced at around 
180 km, where the density can decrease by as much as a 
factor of two, consistent with the observed storm lime 
variations in the ionosphere. At higher altitudes, this effect 
is canceled by the thermal expansion in atomic oxygen, thus 
explaining the negligible response in the concentration of 
this atmospheric constituent under disturbed conditions, when 
N2 increased by as much as a factor of ten. (Author) 

A72-26399* 

OGO-5 OBSERV ATIONS OF LHR NOISE, EMISSIONS, 
AND WHISTLERS NEAR THE PLASMAPALSE AT 
SEVERAL EARTH RADII DL RING A LARGE 
MAGNETIC STORM. 

F. L. Scarf, R. W. Fredricks (TRW Systems Group, Redondo 
Beach, Calif.), E. J. Smith, A. M. A. Frandsen (California 
Institute of Tech noio^.» Jet. Propulsion Uiboratpry, Pasadena, 
ITalif.), and G. P. Serbu (NASAk, Goddiid Space Flight 
Renter, Greenbelt, Md.) I Apr. 1972 18 p refs Journal 
wf Geophysical Research, vol. 77, Apr. 1, 1972, 

p. 1776-1793. 

(Contract NAS5-9278; Project OGO) 

On May 15, 1969, OGO 5 crossed the plasmapause during 
a major storm that produced severe geomagnetic disturbances 
(Kp up to 8-), large and rapid variations in ring-current 
intensity (as measured by Dst), intense low-latitude aurora, 
and persistent SAR arcs. Near the highly structured 
plasmasphere boundary, the electric- and magnetic-field 
sensors on OGO 5 detected lower-hybrid-resonance noise 
bursts, whistlers, ELF hiss, and other discrete signals or 
emissions. Some LHR noise bursts were associated with 
whistlers, and these high-altitude phenomena resembled the 
corresponding ionospheric ones. This report contains a 
description of the VLF observations. We also show that 
intense ULF magnetic signals were present near the 
plasmapause, and we attempt to relate these observations 
to the predictions of various theories of proton ring-current 
decay and SAR-arc formation. (Author) 

A72-26402* 

AURORAL SPECTRUM BETWEEN 1200 AND 4000 
ANGSTROMS. 

W. E. Sharp (Michigan, University, Ann Arbor, Mich.) and 
M. H. Rees (Colorado, University, Boulder, Colo.) I Apr. 
1972 10 p refs Journal of Geophysical Research, vol. 77, 
Apr. I, 1972, p. 1810-1819. 

(Grant NGR-06-003-U0) 

Results of spectroscopic observations of an auroral event 
made simultaneously by airborne and satellite-borne scanning 
spectrometers in the wavelength region between 12(X) and 
4000 A. Photon emission rales of several vibrational bands 
of the N2, 2nd positive, Vegard-Kaplan, and 

Lyman-Birge-Hopficld systems, the N I lines at 1200 and 
3466 A, and O 1 lines at 1304, 1356, and 2972 A were 
recorded. Model calculations of the emission rates of the 
l^bserved features are found to be in reasonable agreement 
P>uh the measurements. Electron impact excites the nitrogen 
band systems, as well as the O I 1356-A line. A speclrul 


feature at 2150 A is tentatively identified as the (1,0) gamma 
band of N O. Author 

A72-26407* 

NEITRAL DENSITY MEASUREMENTS NEAR 400 
KILOMETERS BY A MICROPHONE DENSITY GAGE 
ON OG0.6 DU RING JL I V 12-15, 1969. 

A. D. Anderson and G. W. Sharp (Lockheed Research 
Laboratories, Palo Alto. Calif.) 1 Apr. 1972 7 p refs 

Journal of Geophysical Research, vol. 77, Apr. 1, 1972, 
p. 1878-1884. 

(Contract NAS5-9334) 

Analysis of persistent density peaks (maxima) measured 
near 400 km during daytime (1425 LT) by a microphone 
density gauge on OGO 6 during July 12 to 15, 1969. Most 
of the density peaks occurred between geomagnetic latitudes 
50 and 61 N and L values 2.3 and 4.7. The average density 
change in the peaks was 27%. Most of the peaks appeared 
in the longitude sector from 150 to 350 E. No density peaks 
were measured in the 50 to 130 E sector during the 3-1/2 
day observation period. A persistent pair of density peaks 
was present on seven successive orbits during July 13 and 
July 14 (both geomagr>etically disturbed days) near 
geomagnetic latitudes 53 and 61 N respectively. (Author) 

A72-26411* 

ERRORS IN RETARDING POTENTIAL ANALYZERS 
CAUSED BY NONLNIFORVIITY OF THE GRID-PLANE 
POTENTIAL. 

W. B. Hanson, D. R. Frame, and J. E. Midgley (Texas, 
University, Dallas, Tex.) I Apr. 1972 9 p refs Journal 
of Geophysical Research, vol. 77, Apr. I, 1972 
p. 1914-1922. 

(Contracts NAS5-9311; NSR-44-004-029) 

One aspect of the degradation in performance of 
retarding potential analyzeis caused by potential depressions 
in the retarding grid is eiaiantitatively estimated from 

laboratory measurements a«ind theoretical calculations. A 
simple expression is obiiJiAiined that permits the use of 
laboratory measurement* of grid properties to make 
first-order corrections to flight data. Systematic positive errors 
in ion temperature of appr-oximately 16% for the OGO 4 
instrument and 3% lor the OGO 6 instrument are deduced. 
The effects of the transverse! electric fields arising from the 
grid potential depressions ame not treated. (Author) 

A72-29378* 

DISSIPATION MECHANISMS IN A PAIR OF 

SOLAR-W IND DISCONTINL ITIES. 

T. W. J. Unti, M. Ncu.^ebauer (California Institute of 
Technology, Jet Propulsion; Laboratory, Pasadena, Calif.), 
G. Atkinson (Departrment of Communications, 

Communications Research Centre, Ottawa, Canada), and 
C.-S. Wu (Maryland, University, College Park, Md.) I May 
1972 14 p refs Journal of Geophysical Research, vol. 77, 
May 1, 1972, p. 2250-2263. 

(Grant NGL-21-002-005) 

A pair of sharp closely spaced discontinuities in the solar 
wind was recorded by the high time resolution instruments 
aboard OGO 5 on Mar. 14-,. il968. There is plasma turbulence 
within the double slructuure, and there appear to be 
small-amplitude hydro magnnetic waves radiating from the 
discontinuities. The generatiiion of the plasma turbulence is 
discussed in terms of magnetic drift waves. Although it seems 
probable that the surfaces are tangential discontinuities, 
arguments are .also advancewii that the double structure may 
represent the Petschek mechanism in which rapid field-line 
merging occurs between starivding waves. (Author) 

A72-29379* 

STI DY OF WAVLS IN THE EARTH S BOW SHOCK. 
R E. Holzer, J. V. OU^on, C. T. Russell (California, 
University, Los Angeles, CaJbf.), and T. G. Northrop 1 May 
1972 10 p refs Journal of Geophysical Research, vol. 77, 
May I, 1972, p. 2264-2273. 

(Contract JPL-950403; Grarct NGR-05-007-276) 
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A72-32959 


Results of an examination of the perturbation vectors 
of waves upstream and dosvnstream from the region of 
maximum compression in the bow shock on OGO 5 under 
particularly steady solar-wind conditions. The polarization 
of the upstream waves was right-hand circular, and that of 
the downstream waves left-hand elliptical in the spacecraft 
frame. By observing that the polarization of the waves 
remained unchanged as the shock motion swept the wave 
structure back and forth across the satellite three times in 
eight minutes, it was found that the waves were not stationary 
in the shock frame. A study of the methods of determining 
the shock normal indicates that the normal estimated from 
a shock model should be superior to the normal based on 
magnetic coplanarily. The propagation vectors of the waves 
examined did not coincide with the shock-model normal, 
the average magnetic field, or the plasma-flow velocity. 
However, the major axis of the polarization ellipse of the 
downstream wave was nearly parallel to the upstream 
propagation vector. (Author) 

A72-29380* 

PLASMA WAVES IN THE DAYSIDE POLAR CUSP. I: 
MAGNETOSPHERIC OBSERV.ATIONS. 

F. L. Scarf, R. W. Fredricks, 1. M. Green (TRW Systems 
Group, Redondo Beach, Calif.), and C. T. Russell (California, 
University, Los Angeles, Calif.) 1 May 1972 20 p refs 

Journal of Geophysical Research, vol. 77, May I, 1972, 
p. 2274-2293. 

(Contracts NAS5-9278; NAS5-9098) 

General survey of the OGO 5 plasma-wave measurements 
for the dayside polar-cusp encounters of Nov. 1, 1968, and 
detailed analysis of the observations at the low-altitude (r 
approximately 3 to 5 earth radii) cusp boundaries. The survey 
section contains an overall discussion of the ULF 
magnetic-field wave levels and the VLF electric-field 
amplitude ranges in^asurcd from pef^^ tp 9 earth radii 
on Nov, 1, 1968, These cusp-associated observations are 
compared with those made on Oct. 27 and Nov. 6, 1968, 
when OGO 5 traversed the dayside magnetosphere without 
encountering the cusp. It is shown that at the November 1 
low-altitude cusp boundaries intense wave levels were detected 
over a broad spectral region at the steep gradients in cusp 
plasma density and thermal energy. The results are interpreted 
in terms of drift instabilities for low-beta plasmas with hot 
ions, and associated wave-particle and wave-wave interactions 
are briefly discussed. (Author) 

A72-29384* 

SATELLITE OBSERVATIONS OF WHISTLER-MODE 
SIGNALS IN THE CONJUGATE REGION OF A 
200-KILOHERTZ STATION. 

T. Laaspere and S. C. Orphanoudakis (Dartmouth College, 
Hanover, N.H.) 1 May 1972 9 p refs Journal of 

Geophysical Research, vol. 77, May 1, 1972, p. 2319-2327. 
(Contract NAS5-9305) 

Study of the signals recorded by a narrow-band (about 
200 Hz) receiver at a broadcast station operating at 200 kHz 
and in the conjugate region of Ashkhabad. The latitude of 
the station is nearly low enough for propagation of a 200-kHz 
signal in the ducted whistler mode to the conjugate hemisphere 
along field lines terminating at the station. In the dawn-dusk 
orbital plane signals are indeed relatively often observed in 
the conjugate region, but the source of the signals and their 
path of propagation is not completely clear. The pattern of 
observations is consistent with propagation over the long 
magnetospheric path in field-aligned ducts spread in longitude 
near 22 deg invariant latitude, but an interpretation involving 
nonducted propagation is preferred, in which the occasionally 
high electric-field intensities encountered (greater than 
10 microvolis/m ) result from focusing effects or from 
propagation near the resonance angle. (Author) 

A72-3I%5*/^ 

SIMl UTANFOl S SATFULITF AM) RIOMETFR 
\IFASURF\IF.\TS OF PARTK LES DURINC; SOLAR 
(i)SMIC RAV FMNTS 


M. B. Baker, P. R. Saiterblom, A. J. Masiey, and A. D. 
Goedeke (McDonnell Doug:Tas .Astronautics Co., Huntington 
Beach, Calif.) May 1972 13 p refs COSPAR, Plenary 

Meeting, 15th, Madrid, Sp-.m. May 10-24, 1972, Paper 13 p 
Research supported by the McDonnell Douglas Independent 
Research and Development Program. 

(Contract NAS5-9324; Grar.i NSF C-393) 

The expected 30 and 5U MHz riometer absorptions have 
been calculated for three events in 1969 using data from 
the MDAC-W charged particle experiment on OGO 6. 
Several limes during each event, the satellite passed over 
the MDAC-W Arctic and Antarctic Geophysical 
Observatories. The calculated total absorption (using 2 minute 
averages of the data) agrees well with the measured absorption 
for the overpasses. The alpha particle and electron 
contributions usually amoum to less than a few percent of 
the proton absorption. During the large November 2, 1969 
event, however, the electrons produced the major part of 
the absorption up to the peak and a significant contribution 
during virtually its entire duration. With the two frequencies 
for which simultaneous riometer data were taken, it is possible 
to detect the softening of the particle spectra during the 
events, and the relative hardness differences between events. 

(Author) 

A72-32955* 

LYMAN-ALPHA MEASl REMENTS OF NEUTRAL 
HYDROGEN IN THE OUTER GEOCORONA AND IN 
INTERPLANETARY SPACE, 

G. E. Thomas and R. C7 Bohlin (Colorado, University, 
Boulder, Colo.) 1 Jun. 1972 10 p refs Journal of 

Geophysical Research, vol. 77, June 1, 1972, p. 2752-2761. 
(Contract NAS5-9327; Grant NGR-06-003-052) 

Results of hydrogen L\ man-alpha (1216 A) measurements 
made on a continuous basis by a two-channel photometer 
on OGO 5 from March 1968 to June 1971. The highly elliptical 
orbit provided measurements of both the outer geocorona 
and of the 12I6-A sky background emission, since geocoronal 
scattering is minimal at the apogee distance of 150,000 km. 
Selected data (through 1970) are presented, as well as an 
interpretation of the thre^* principal discoveries to date - 
namely., (1) a pronouncixi arilisolar enhancement of the 
geocoronal scattering beyond 70.000 km which is regarded 
as evidence for a hydrog.cn gcolail produced by solar 
Lyman-alpha radiation pressure; (2) a clear correlation of 
periodic variations in the >v background emission with solar 
activity associated with soitar rotation; and (3) an annual 
variation of the 1216-A sky background emission, caused 
by the earth’s orbital mt>i'i*on within the cavity created by 
the solar wind in the nearby interstellar hydrogen. (Author) 

A72-32959* 

GEOM.AGNETICALLY TRAPPED CARBON, 

NITROGEN, AND ()\^(^E^ NUCLEI. 

A. Mogro-Campero (Cbucrago, University, Chicago, 111.) 
1 Jun. 1972 20 p refs Joiurnal of Geophysical Research, 
vol. 77, June 1, 1972, p. 27^9-2818. 

(Contract NAS5-9366; Grairtts NSF GA-28368X; 

NGL- 14-00 1-006) 

Results of measurement.^: carried out with the University 
of Chicago nuclear compoj^uion telescope on the OGO 5 
satellite, establishing the pre.s<cnce of 13- to 33-MeV/nucleon 
geomagnetically trapped C uiind O nuclei, with some evidence 
for N nuclei. These irappesd nuclei were found at L less 
than or equal to 5 and neaiir the geomagnetic equator. The 
data cover the period from !Mar. 3, 1968, to Dec. 31, 1969. 
The distribution of CNO fh^ux as a function of L is given. 
No change in the intensity of the average trapped CNO 
flux was detected by compnuring data for 1968 and 1969. 
The results reported set a mew value for the observed high 
energy limit of trapping as described by the critical adiabaticUy 
parameter. The penetration aif solar flare CNO up to L - 
4 was observed twice in in disagreement with Slormer 

theory predictions. The effecu> of these results on some models 
for the origin of the trapped; radiation are discussed. 

(Author) 
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K. 72-32964* 

^jONGrrtDiNAL var!atk>nsof thermospheric 

COMPOSITION INDICATING MAGNETIC CONTROL 
OF POLAR HEAT INPI T 

A. E. Hedin and C, A. Reber (NASA, Goddard Space Flight 
Center, Greenbelt, Md.) 1 Jun. 1972 9 p refs Journal of 
Gepphysical Research, voi. 77, June 1, 1972, p. 2871-2879. 

Measurement of neutral N2, O, and He densities from 
OGO 6 over the south polar region during magnetically quiet 
periods in late August and early September 1969. It is found 
that N2 densities, ^^hen they are extrapolated to a common 
altitude, maximize at about 0800 UT near 70 deg invariant 
latitude. The density of He has a minimum at this time, 
and the density of O has a slight maximum. It is proposed 
that these phenomena are the result of cyclic variations in 
soft electron precipitation, which heats the thermosphere 
either directly or through enhanced Joule healing. This heat 
energy would increase the gas temperature, the increase in 
the gas temperature leading to the N2 increase, and would 
vary the composition by generation of a wind system. 

(Author) 


A72-33869/jl 

COSMIC-RAY ELECTRONS. 

H. C. VanDeHulst Mar. 1972 15 p refs Royal Astronomical 
Society, Quarterly Journal, vol. 13, Mar. 1972, p. 10-24. 

Some aspects of the search and study of cosmic ray 
electrons are discussed. The near-earth spectrum of cosmic-ray 
electrons in 1968 is compared with tye interstellar spectrum 
derived from radio astronomy in 1971. The restriction of 
measurements to one year, or to a set of years, is shown to 
be judicious because of solar minimum. Methods of electron 
detection are described, including that of observing and 
isolating X-rays that arise from inverse Compton scattering 
of a photon off a cosmic ray electron. D.F.L. 

.A72-35089 

feOFT X-RAY and MFCRtmATE 
PliOT REGIONS IN SOLAR FLARES. 

'H. S. Hudson (Tokyo Astronomical Observatory, Tokyo, 
Japan; California. University, La Jolla, Calif.) and K. Ohki 
(Tokyo Astronomical Observatory, Tokyo, Japan) Mar. 1972 
14 p refs Solar Physics, vol. 23, Mar. 1972, p. 155-168. 
NSF supported research. 


A72-35591* 

HIGH-ENERGY ELECTRON SPIKES AT HIGH 
LATITUDES. 

J. W. Brown (California Institute of Technology, Pasadena, 
Calif.) and E. C. Stone I Jul. 1972 13 p refs Journal of 
Geophysical Research, vol. 77, July 1, 1972, p. 3384-3396. 
NSF supported research. 

(Contract NAS5-3095; Grants NGL-05-002-007; 
NGR-05-002-160) 

Observation of over 750 spikes of precipitating electrons 
with E greater than or equal to 425 keV aboard the 
low-altitude polar orbiter OGO 4 between July 30 and 
Dec. 31, 1967. The spikes may be divided into three distinct 
populations, depending on whether they occur at latitudes 
below, at, or above the local limit of trapping. These spikes 
are designated type 1, 2, and 3, respectively. Type 3 spikes 
occur in a narrow latitude band about 3 deg wide, centered 
at invariant latitude Lambda approximately equal to 78 deg 
at 1000 MLT (magnetic local time) and 68 deg at 2000 MLT. 
Type 3 spikes appear to be associated with spikes observed 
near the magnetopause and the neutral sheet. Type 2 spikes 
also occur in a latitude band about 3 dee wide, centered at 
about 71 deg at 1000 MLT and 67 deg at 2200 MLG. 
Type 2 .spikes appear to be related to island fluxes in the 
neutral sheet, although they occur on closed field lines and 
may persist for many hours. Type I spikes occur in a wider 
band of latitudes, from about 62 deg to 68 deg near midnight 
and 66 deg to 68 deg near noon. .Although they are observed 
closed field lines, type 1 spikes do not persist for periods 
^-nger than about 1 hour, and it is concluded that they are 


produced by strong pitch-angle scattering from the stably 
trapped population. (Author) 


A72-35597* 

PITCH-ANGLE DIFFISION OF RADIATION BELT 
ELECTRONS WITHIN THE PLASMASPHERE. 

L. R. Lyons, R. M. Thorne, and C. F. Kennel (California, 
University. Los Angeles. Calif.) 1 Jul. 1972 20 p refs 

Journal of Geophvsical Research, vol. 77, July I, 1972, 
p. 3455-3474. 

(Contract F19628-71-C-0075; Grants NGR-05-007-190; 

NSF GA-28045) 

Study of the formation of the quiet-time electron slot, 
which divides the radiation bell electrons into an inner and 
an outer zone. The pitch-angle diffusion of radiation belt 
electrons resulting from resonant interactions with the 
observed plasmaspheric whi.stler-mode wave band is quantita- 
tively investigated. The effects of wave propagation obliquely 
to the geomagnetic field direction with the res^ulting diffusion 
at all cyclotron-harmonic resonances and the Landau 
resonance are evaluated along with the effects of interactions 
occurring at all geomagnetic latitudes. The results obtained 
account for the long-term stability of the inner radiation 
zone, the location of its outer edge as a function of electron 
energy, and the removal of electrons to levels near zero 
throughout the slot. Computed pilch-angle distributions and 
precipitation decay rales are in good agreement with 
slot-region observations. (Author) 

A72-35599* 

TURBULENCE OE ELECTROSTATIC ELECTRON 
CYCLOTRON HARMONIC WAVES OBSERVED BY 
OGO-5. 

H. Oya (NASA, Goddard Space Flight Center, Greenbelt, 
Md,) 1 Jul. 1972 12 p refs Journal of Geophysics* Research, 
vol. 77, July I, 1972, p. 34B3-3494. m % 

Analysis of VLF emissions that have been fbserved 
near 3/2, 5/2, and 7/2 f sub H by OGO 5 in the magneto- 
sphere (f sub H Is the electron cyclotron frequency) in the 
light of the mechanism used for the diffuse plasma resonance 
f i,\ib Dn observed by Alouctie 2 and Isis i. The VLF eniission 
is considered to be generated by nonlinear coupling mecha- 
nisms in certain portions of the observation as the f sub 
pn is enhanced by its association with nonlinear wave-particle 
interaction of the electrostatic electron cyclotron harmonic 
wave, including the instability due to the nonlinear inverse 
Landau damping mechanism in the turbulence. The difference 
between the two observations is in the excitation mechanism 
of the turbulence; the turbulence in the plasma trough detected 
by OGO 5 is due to natural origins, whereas the iono- 
spheric topside sounder makes the plasma wave turbulence 
artificially by submitting strong stimulation pulses. Electron 
density values in the plasma trough are deduced by applying 
the f sub Dn-f sub N/f sub H relationship obtained from 
the Alouette 2 experiment as well as by applying the condition 
for the wave-particle nonlinear interactions. The electron 
density values reveal good agreement with the ion density 
values observed simultaneously by the highly sensitive ion 
mass spectrometer. (Author) 

A72-35603 

GEOMAGNETIC EFFEC T ON THE NEUTRAL TEMPER- 
ATL RE OF THE F REGION DURING THE MACiNETIC 
STORM OF SEPTEMBER 1969. 

J. E. Blamont and J. M. Luton (CNRS, Service d’Aeronomie, 
Verrieres-le-Buisson, Essonne. France) 1 Jul. 1972 23 p 

refs Journal of Geophysical Research, vol. 77, July 1, 1972 
p. 3534-3556. 

(Contracts CNES-65-008; CNES-66-011; CNES-67-20T 
CNES-68-202; CNES-69-225; CNES-70-299; CNES-71-201) 


A72-35604* 

ANALYSIS OK OC;0-6 OBSERVATIONS OE THE O I 
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:^577-A tropic al MGHTGLOW. 

R. J. Thomas and T. M. Donahue (Pittsburgh, University, 
Pittsburgh. Pa.) I Jui. 1972 9 p refs Journal of Geophysical 
Research, vol. 77. July 1, 1972, p. 3557-3565. 

(Contract NAS5- 11077) 

Atomic oxygen green line data from the horizon scan- 
ning photometer on OGO 6 have been examined. Unfolding 
tye satellite data from the tropical F region yields altitude 
and latitude variations of the 0(IS) emissions. The spatial 
variations of the tropical F^-region electron density are then 
calculated by assuming dissociative recombination and using 
a model atmosphere. Where comparisons to ground based 
data are possible the results are good. Thus, the satellite 
observations constitute a form of topside sounding of the 
ionosphere below the F peak and provide synoptic data about 
this portion of the ionosphere that are otherwise impractical 
to obtain. (Author) 

A72-35610* 

DETECTION OF SOLAR-WIND ELECTRON PLASMA 
FREQUENCY FLl CTl ATIONS IN AN OBLIQUE 
NONLINEAR MAGNETOHYDRODYNAMIC WAVE. 

R. W. Fredricks, F. L. Scarf (TRW Systems Group, Redondo 
Beach, Calif.), C. T. Russell (California, University, Los 
Angeles, Calif.), and M. Neugebauer (California Institute of 
Technology, Jet Propulsion Laboratory, Pasadena, Calif.) 
1 Jul. 1972 4 p refs Journal of Geophysical Research, 

vol. 77, July I, 1972, p. 3598-3601. 

(Contracts NAS5-9278; NAS5-9098) 

Millimeter-wavelength signals are being investigated to 
determine their possible use in a near earth environment 
for remote detection purposes. Both radiometric and radar 
systems concepts are being considered. A typical radiometric 
application is discussed. Severe attenuation of the signal 
occurs in the atmospheric propagation path at certain 
wavelengths as a result of resonance absorption by water 
^j^^wapor and oxygen m o l ecf il es . Undesbable. catlap relkctions 
^^^B^rom the terrain occur when operating at low grazing angles. 
V^^^rhe magnitude of the interference is a function of antenna 
beamwidth and reflectivity of the intervening terrain. The 
effect of these multipath signals on the 70 GHz antenna 
pointing error is treated. The objects to be detected are often 
partially obscured by foliage and trees. Radar and radiometric 
measurements of this effect at 35, 70, and 140 GHz are 
discussed. M.M. 


A72-35989* 

SATELLITE AND GROUND-BASED OBSERVATIONS 
OF A RED ARC. 

A. F. Nagy (Michigan. University, Ann Arbor, Mich.), W. 

B. Hanson (Texas, University, Dallas, Tex.), R. J. Hoch 
(Battelle Pacific Northwest Laboratories, Richland, Wash.), 
and T. L. Aggson (NASA, Goddard Space Flight Center, 
Greenbelt, Md.) 1 Jul. 1972 5 p refs Journal of Geophysical 
Research, vol. 77, Julv 1, 1972, p. 3613-3617. 

(Contracts NAS5-9306; NAS5-9311; AT(45-1)-1830: Grant 
NSF GA-31464) 

The results of simultaneous satellite and ground-based 
observations carried out during the red-arc period of August 
8-9, 1970, are discussed in the light of present day theory. 
The formation of the arc at the electron temperature peak 
and density trough seems to support the thermal-conduction 
theory of red-arc formation. M.V.E. 


A72-38728* 



GEOMAGNETIC CUTOFFS FOR COSMIC-RAY PRO- 
TONS FOR SEVEN ENERGY INTERVALS BETWEEN 

I. 2 AND 39 Mev 

J. L. Fanselow (California Institute of Technology, Jet 

Propulsion Laboratory, Pasadena, Calif.) and E. C. Stone 
(California Institute of Technology, Pasadena, Calif.) 1 .Aug. 
1972 11 p refs journal of Geophvsical Research, vol. 77, 

Aug. 1, 1972, p. 3999-4009. 

(Contract NAS5-3095: Grants NGL-05-002-007; 
\GR-05-002-160) 


A72-3940I* 

MEASUREMENTS OF ELECTRON DETECTION 
EFFICIENCIES IN SOLID STATE DETECTORS. 

J. E. Lupton and E. C. Stone (California Institute of 
Technology, Pasadena, Calif.) Jan. 1972 3 p refs Nuclear 
Instruments and Methods, vol. 98, Jan. 1972, p. 189-191. 
(Contracts NAS5-3095; NAS5-9315; Grants 
NGR-05-002-160; NGL-05-002-007) 

Detailed laboratory measurement of the electron re- 
sponse of solid state detectors as a function of incident 
electron energy, detector depletion depth, and energy-loss 
discriminator threshold. These response functions were 
determined bv exposing totally depleted silicon surface barrier 
detectors with depletion depths between 50 and 1000 microns 
to the beam from a magnetic beta-ray spectrometer. The 
data were extended to 5000 microns depletion depth using 
the results of previously published Monte Carlo electron 
calculations. When the electron counting efficiency of a giyen 
detector is plotted as a function of energy-loss threshold for 
various incident energies, the efficiency curves are bounded 
by a smooth envelope which represents the upper limit to 
the detection efficiency. These upper limit curves, which scale 
in a simple way, make it possible to easily estimate the 
electron sensitivity of solid-state detector systems. (Author) 


V72-3954P 

PROPERTIES OF LOW ENERGY PARTICLE IMPACTS 
IN THE POLAR DOMAIMN THE DAWN AND DAYSIDE 
HOURS. 

R. A. Hoffman (NASA, Goddard Space Flight Center, 
Greenbelt, Md.) 1972 22 p refs In: Magnetosphere- 

ionosphere interactions; Proceedings of the Advanced Study 
Institute, Dalseter. Norway, April 14-23, 1971, Oslo, 
Universiletsforlaget, 1972, p. 117-138. 


A72-39544* 

THE PLASMAPAUSE AS MEASURED IN POSITIVE 
IONS 

G. W. Sharp, C. R. Chappell, and K. K. Harris (Lockheed 
Research Laboratories. Palo Alto. Calif.) 1972 15 p refs 

In: Magnetosphere-ionosphere interactions: Proceedings of 
the Advanced Study Institute. Dalseter, Norway, April 14-23, 
1971 Oslo, Universitetsforlaget, 1972, p. 169-183. 

(Contract NAS5-9092) 

Use of extensions of the existing theory of magneto- 
spheric convection Lo describe the dynamics of the plasmasp- 
here and the variation in the plasmapause location. The 
equatorial local time plane is divided into three separate 
and physically distinct regions, the bulge region, the nightside 
region, and the dayside region, corresponding to local times 
of I5(X) to 2200 hrs, 22(X) to 0600 hrs, and 0600 to 1500 
hrs, respectively. The characleristiks predicted by the model 
in the bulge region are: presence of the bulge at dust, 1/R 
to the 4th power radial dependence of plasma concentration, 
and large fluctuations in plasma density at the plasmapause 
and plasm^ detachment. In the nightside region the predicted 
characteristics are: rapid response to magnetic activity 
changes, formative region for plasmasphere ripples, and the 
formative region for the dayside plasmapause location. The 
model also predicts the dayside plasmasphere characteristics, 
such as the slow response to magnetic activity changes, and 
filling of the plasmasphere from the ionosphere, including 
the formation of a double plasmapause. (Author) 

A72-39980* 

THE HARANG DISCONTINUITY IN AURORAL BELT 
IONOSPHERIC CURRENTS. 

J. P. Heppner (NASA. Goddard Space Flight Center, 
Greenbelt, Md.) Jun. 1972 16 p refs Geofysiske 

Publikasjoner (Geoph\sica Norvegica), vol. 22, June 1972, 
p. 105-120. 

Discussion of the nature of a discontinuity in the 
ionospheric current of the auroral bell whose existence was 
suggested by Harang in 1946. Convection characteristics, time 
variability, and current continuity in the auroral belt are 
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considered in a context of observations and arguments 
supporting the reality of Harang's discontinuity. V.Z. 

A72-42016* 

MOLECLLAR IONS IN THE F2 LAVER. 

H. Rishbeth (Science Research Council, Radio and Space 
Research Station. Slough, Bucks.. England), P. Bauer (CNET, 
Issy-les-Moulineaux, Hauis-de-Seine, France), and W, B. 
Hanson (Texas, University, Dallas, Tex.) Aug. 1972 11 p 

refs Plane tarv and Space Science, vol. 20, Aug. 1972, 
p. 1287-1297. ' 

(Contract NAS5-9311; Grant NG L-44-004-00 1 ) 

Data on ion concentrations at heights of 400-500 km, 
obtained by the (XjO 6 satellite, suggest that the 0(+) and 
moiccujar ion concentrations are sometimes anticorrelated. 
To assist in explaining this phenomenon, a table of the 
chemical reactions most likely to control the molecular ion 
conkentrations is drawn up, and its validity tested with the 
aid of data from rocket-borne mass spectrometers at heights 
of 220-4(X) km. The anticorrelation of 0( +) and NO( +) 
ions by day is thought to be due to the importance of a 
reaction between N2( -<-) ions and O atoms; the main source 
of N2(+) above 300 km is probably charge-exchange between 
N2 and 0( + ), the latter being produced by photoionization. 
However, at night another source of NO( +) ions is required, 
which may be N(-h) ions that are either stored in the 
magnetosphere or are produced from He( +) and N2. 

(Author) 

A72-42043* 

TYPE 3 SOLAR NOISE OBSERVED BELOW 100 kHz 
ON OGO-3. 

N. Dunckel, R. A. Helliwell (Stanford University, Stanford, 
Calif.), and J. Vesecky (Stanford University, Stanford; 
Stanford Research Institute, Menlo Park, Calif.) Jul. 1972 

# 13 p refs Solar Physics, vol. 25, 1972, p. 197-209. 

tfContract NAS5-1 1387; Grants NG1?%:02a-2W" 
NGL-05-020-0I4) 

Type III solar noise bursts have been observed in the 
frequency range 25-100 kHz with VLF detector on OGO 3. 
The bursts decrease in frequency form 100 kHz (the highest 
frequency of observation) to as low as 25 kHz in^ ap- 
proximately 45 min. The intensity at 100 kHz increases for 
about 20 min. then decays over a period of approximately 
I hr. The variation of the intensity with time becomes less 
regular at lower frequencies. Bursts are predominantly 
associated with west-limb flares. Their commencement 
100 kHz tends to follow type III bursts observed at 2-4 MHz 
by about 10 min. Observed drift rates and decay limes 
correspond roughly to those extrapolated from higher 
frequency measurements. (Author) 

A72-42406* 

SPATIAL DISTRIBUTION OF ENERGETIC PLASMA 
SHEET ELECTRONS. 

R, J. Walker and T. A. Farley (California, University, Los 
Angeles, Calif.) 1 Sep. 1972 II p refs Journal of 
Geophysical Research, vol. 77, Sept. I, 1972, p. 4650-4660. 
(Contract NAS5-9097) 

The spatial distribution of energetic plasma sheet electrons 
(E greater than 50 keV) out to a radial distance of 24 earth 
radii using data from electron spectrometer and fluxgate 
magnetometer experiments on OGO 5 is presented. A 
comparison of distributions in geocentric solar magneto- 
spheric coordinates (GSM) prepared with and without the 
use of a neutral sheet model indicates that the use of such 
a model facilitates organization of plasma sheet data. The 
percentage of flux occurrence above a given flux threshold 
falls off rapidly with distance from the neutral sheet. Contours 
of constant percentage of occurrence diverge slightly from 
the neutral sheet at local limes away from midnight. This 
effect decreases with increasing flux threshold, (Author) 

A72-424I6 

POWER-LAW W AVENl MBER SPKCTRIM DEDl ( El) 
FROM IONOSPHERIC SCINTILLATION OBSERVA- 


TIONS. 

C. L. Rufenach (NOAA, Space Environment Laboratory, 

Boulder, Colo.) 1 Sep. 1972 12 p refs Journal of 

Geophysical Research, voL 77, Sept. 1, 1972, p. 4761-4772. 
ARPA supported research. 

(ARPA Order 1361) 

Ionospheric scintillation observations near Boulder, 
Colorado, from the radio source Cygnus A were spectral 
analyzed at 26 MHz. The scintillation .spectral features are 
used to calculate the diffraction effects and hence deduce 
the F-region irregularity wavenumber spectrum for sizes from 
about 4 to 0.6 km. An example based on the Gaussian 
spectrum shows that the extrapolation to radio frequencies 
much higher than 26 MHz will not explain the observed 
equatorial and auroral scintillations. Abrupt changes in 
electron density are required to support the higher- 
wavenumber spectra! densities that cause these higher- 
frequency scintillations. These abrupt density changes can 
be represented by a power-law wavenumber spectrum. 

(Author) 

A72-424I8 

THEORETICAL CALCLLATIONS OF THE F-REGION 
TROPICAL ULTRAVIOLET AIRGLOW INTENSITY. 

D. N. Anderson (Cooperative Institute for Research in 
Environmental Sciences, Boulder, Colo.) 1 Sep. 1972 8 p 
refs Journal of Geophysical Research, vol. 77, Sept. I, 1972 
p. 4782-4789. 

Far ultraviolet airglow emissions at 1304 and 1356 A 
from atomic oxygen have been observed to exist in two 
bands or arcs 12 to 15 deg north and south of the magnetic 
equator, the height-integrated intensity of the emissions 
maximizing between 2KX) and 2200 LT during equinox. Two 
of the mechanisms thought to be responsible for producing 
the excited stales of atomic oxygen are neutralization and 
radiative recombination. To investigate the contribution made 
by each process, the daily variation of the column emission 
rate from 20 deg N to 20 deg S dip latitude in the ionospheric 
F region is theoretically calculated by numerically solving 
the time-dependent electron continuity equation, taking into 
account the effects of production, loss, ambipolar diffusion, 
and neutral winds. Of the two mechanisms, radiative 
recombination produces rt^^ulis that are in belter agreement 
with the observations, although the calculated emission rates 
are still lower than the ol^ervcd values. (Author) 

A72-42431* 

NEUTRAL COMPOSITION IN THE THERMOSPHERE. 
D. R. Taeusch and G. R. Carignan (Michigan, University, 
Ann Arbor, Mich.) 1 Sep. 1972 7 p refs Journal of 

Geophysical Research, voL 77, Sept. 1, 1972, p. 4870-4876. 
(Contract NAS5-9328) 

Data obtained from the OGO 6 neutral atmospheric 
composition (NAC) experiment for a period of more than 1 
year are used to compare the average constituent composition 
at an altitude of 400 km with that predicted by the Jacchia 
1971 and 1965 models. The comparison shows that the Jacchia 
1971 model underestimates the molecular nitrogen densities 
at 400 km by a factor of 2. An atmosphere is constructed 
down to 120 km by means of the Stein and Walker technique. 
A fit is made with (1) the 400-km total densities from drag 
measurements and the corriposilion from OGO 6 NAC, (2) 
the 250-km measured molecular nitrogen densities, and (3) 
the 150-km total densities from drag. This fit shows that 
the Jacchia 1971 model overestimates the atomic oxygen 
content at 150 km. (Author) 

A72-42432* 

POLAR-( AP ELECTRIC FIELD D ISTRIBLTIONS 
RELATED TO THE IN TERPLANETARV MAGNETIC 
MELD DIRECTION 

J. P. Heppner (NASA, Goddard Space Flight Center, 
Greenbell, Md.) 1 Sep. 1972 11 p refs Journal of 

Geophysical Research. voL 77, Sept. 1, 1972, p. 4877-4887. 

Data from successive <_)CiO-6 passes over southern and 
northern high laiiiudcs are presented to illustrate how grossly 
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asymmetric the distribution of electric field magnitudes can 
sometimes be. They are also shown to provide an example 
of the anticorreiaiion between southern and northern 
polar-cap magnitude distributions. Signature classification, 
correlations, and possible relations with interplanetary 
magnetic fields are discussed. M.V.E. 

A72-42901* 

SATFI.MTF. MF VSt RFMFNT.S OF HIGH I.ATITI DE 
CONVECTION ELECTRIC FIELDS 
D. P. Cauffman and D. A, Gurnett (Iowa, University, Iowa 
City, Iowa) Jul. 1972 42 p refs Space Science Reviews, 
vol, 13, July 1972, p. 369-410. 

(Contracts NAS5-10625; NASl-8141; NASl-8144; 
NASl-8150; N00014-68-A-0196-0003; Grant 
NGL-16-001-043) 

(AD-750221) 

This paper reviews the first results of satellite experiments 
to measure magnetospheric convection electric fields using 
the double-probe technique. The earliest successful 
measurements were made with the low-altitude (680-2530 km) 
polar orbiting Injun-5 spacecraft. The Injun-5 results are 
compared with the initial findings of the electric field 
experiment on the polar orbiting OGO-6 satellite. Electric 
field measurements from the OGO-6 satellite have 
substantiated many of the initial lnjun-5 observations with 
improved accuracy and sensitivity. The OGO-6 detector 
revealed the persistent occurrence of anti-sunward convection 
across the polar cap region at velocities not generally 
detectable with the lnjun-5 experiment. The OGO-6 
observations also provided information indicating that the 
location of the electric field reversal shifts equatorward 
during periods of increased magnetic activity. The implications 
of the electric field measurements of magnetospheric and 
auroral structure are summarized^ and a li&i of specific 
recommendations for imyimviny is 

presented. (Author) 

A72-42902* 

FLLCTlATINt; MAGNETIC FIELDS IN THE 
MAGNETOSPHERE. 2: L LF WAVES. 

R. L. MePherron, C. T. Russell, and P. J. Coleman, Jr. 
(California, University, Los Angeles, Calif.) Jul. 1972 44 p 
refs Space Science Reviews, vol. 13, July 1972, p. 411-454. 
(Contract NAS5-9098; Grants NSF GA-28907- 
NGL-05-007-004) 

At the present time the existing satellite observations of 
ULF waves suggest that the level of geomagnetic activity 
controls the types of waves which occur within the 
rnagnetosphere. Consequently, we consider separately quiet 
times, times of magnetospheric substorms, and times of 
magnetic storms. Within each of these categories, there are 
distinctly different wave modes distinguished by their 
polarization: either transverse or parallel to the ambient field. 
In addition, these wave phenomena occur in distinct frequency 
bands. In terms of the standard nomenclature of ground 
micropulsation studies ULF wave types observed in the 
magnetosphere include quiet time transverse Pc 1, Pc 3, Pc 4, 
Pc 5; quiet time compressional - Pc I and Pi 1 sub storm 
compressional Pi ! and Pi 2: storm transverse - Pc 1; storm 
compressional Pc 4, 5. (Author) 

A72-445L3* 

OUTER MAGNETOSPHERE NEAR MIDNIGHT AT 
QUIET AND DISTURBED TIMES. 

M. P. Aubry, M. G. Kivelson. R. L. MePherron, and C. 
T. Russell (California. University, Los Angeles, Calif.) 1 Oct. 
1972 16 p refs Journal of Geophysical Research, vol. 77, 
Oci. 1, 1972, p. 5487-5502. Research supported by the 
European Space Research Orcani/aiiun. 

(Contracts NAS5-9097; NAS5-9098; Grant 
NGR-05-007-305) 

OGO 5 magnetic-field and energetic-electron (F greater 
than 50 keV) daia arc used to study both the quiet-lime, 
steady-stale configuration of the outer magnetosphere or near 
tail region near midnight and the disturbed time changes of 


this configuration. The nighttime cusp is found to be a distinct 
feature within the plasma sheet at quiet times but 
indistinguishable from the plasma sheet at disturbed limes. 
The sequence of thinning and expansion of the plasma sheet 
in this region in association with the substorms is studied. 
The response of the plasma sheet in the near tail at about 
10 earth radii is found to be similar to that in the more 
distant tail at more than 20 earth radii. Finally, the nature 
of field-aligned currents flowing on the plasma-sheet boundary 
is investigated. Assuming infinite current sheets, the sheet 
current density at OGO 5 is found to be approximately .01 
A/m. ^ (Author) 

A72-44516* 

SOURCE AND IDENTIEIC ATION OF HEAVY IONS IN 
THE EQUATORIAL F LAVER. 

W. B. Hanson, D. L. Sterling (Texas, University, Dallas, 
Tex.), and R. F. Woodman (Jicamarca Radio Observatory, 
Lima, Peru) 1 Oct. 1972 12 p refs Journal of Geophysical 
Research, vol. 77, Oct. I, 1972, p, 5530-5541. 

(Contract NAS5-9311: Grant NGL-44-004-001) 

Further evidence is presented to show that the 
interpretation of some OGO 6 retarding potential analyzer 
(RPA) results in terms of ambient Fc f ions is correct. The 
Fe-f ions are observed only within dip latitudes of plus or 
minus 30 deg, and the reason for this latitudinal specificity 
is discussed in terms of a low-altitude source region and F 
region diffusion and electrodynamic drift. It is shown that 
the polarization field associated with the equatorial electrojet 
will raise ions to 160 km out of a chemical source region 
below 100 km but it will do so only in a narrow region 
centered on the dip equator. Subsequent vertical ExB drift, 
coupled with motions along the magnetic fields, can move 
the ions to greater heights and greater latitudes. There should 
be a resultant fountain of metallic ions rising near the equator 
that subsequently descends back to the E and D layers at 
tropical latitudes. (Author) 

A72-44522* 

ELECTRON POLAR CAP AND THE BOUNDARY OF 
OPEN GEOMAGNETIC FIELD LINES. 

L. C. Evans (California Iiistiluic of Technology, Pasadena: 
NASA, Ames Research Center, .Moffett Field," Caiif.) and 
E. C. Slone 1 Oct. 1972 5 p refs Journal of Geophysical 
Research, vol. 77, Oct. 1. 1972, p. 5580-5584. 
iConiract NAS5-3095; Grant NG R-O^-002- 160) 

A total of 333 observations of the boundary of the polar 
access region for electrons (energies greater than 530 keV) 
provides a comprehensive map of the electron polar cap. 
The boundary of the electron polar cap, which should occur 
at the latitude separating open and closed field lines, is 
consistent with previously reported closed field line limits 
determined from trapped-particle data. The boundary, which 
is sharply defined, seems to occur at one of three discrete 
latitudes. Although the electron flux is generally uniform 
across the polar cap, a limited region of reduced access is 
observed about 10% of the time. (Author) 

A72-44523* 

CYCLOTRON DRIFT INSTABILITY IN THE BOW 
SHOCK. 

C. S. Wu (Maryland, University, College Park, Md.) and 
R. W. Fredricks (TRW Systems Group, Redondo Beach, 
Calif.) 1 Oct. 1972 5 p refs Journal of Geophysical 

Research, vol. 77, Oct. 1. 1972. p. 5585-5589. 

(Contract NAS5-9278; Grant NGL-2 1-002-005) 

It is argued that the cyclotron drift instability (coupled 
ion waves and electron Bernstein modes) can explain many 
structural features of the weak electrostatic turbulence 
observed in bow shock magnetic-field gradients and thus 
that it provides a more attractive spocuTaiion than the ion 
acousiic or Bunenian instabilities previously suggested as weak 
turbulence sources. " (Author) 

A72-44H50* 

BFH AVIOR OF OUTER RADIATION ZONE AND A NEW 
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MODEL OF MAGNETOSPHERIC St BSTORM. 

G. K. Parks (Washington, University, Seattle, Wash.), G. 
Laval, and R. Pellal (Commissariat a i'Encrgie Atomique, 
Centre d'Etudes Nucleaires de Fontcnay-aux-Roses. 
Fonlenay-aux-Roses. Hauis>de-Seine, France) Sep. 1972 
18 p refs Planetary and Space Science, vol. 20, Sept. 1972, 
p. 1391-1408. International Union of Geodesy and 
Geophysics, Symposium on the Morphology and Physics of 
Magnetospheric Substorms. Moscow, USSR. Aue. 3. 1971. 
(Contract NAS5-9542: Grant NSF GU-265>) 

This paper presents particle data obtained from 
synchronous altitudes and attempts to evaluate the origin 
and nature of particle flux variations observed during 
substorms. The correlated particle intensities, time variations, 
and energy spectrums are compared between the equatorial 
and auroral zones. The correlated particle and field 
observations during substorms are tied together and a model 
of magnetospheric substorms is derived. Among the features 
predicted by the model is the poleward expansion of visual 
auroras observed at the onset of magnetospheric substorms. 
The model also explains how substorms are triggered in a 
few minutes time scale during sudden commencements. 

(Author) 

A72-44854* 

ELECTRIC FIELD V ARIATIONS DURING SUBSTORMS: 
OGO-6 MEASUREMENTS. 

J. P. Heppner (N.ASA, Goddard Space Flight Center, 
Greenbelt, Md.) Sep. 1972 24 p refs Planetary and Space 
Science, vol. 20, Sept. 1972, p. 1475-1498. International 
Union of Geodesy and Geophysics, Symposium on the 
Morphology and Physics of Magnetospheric Substorms, 
Moscow, USSR, .Aug, 3, 1971 

The general pattern of high electric fields in magnetic-time 
invariant latitude coordinates is reviewed ia the light of 
^OGO-6 electric ftHd Thia piauecn U found 

show little variability and, when unusual variations or 
field distributions occur, they are relatively isolated in time 
and space. Significant indications of direct correlation between 
electric field behavior and stages of magnetic bay development 
have not been found. M.V.E. 

A72-44856* 

SUBSTORM RELATED CHANGES IN THE 
GEOMAGNETIC TAIL: THE GROWTH PHASE. 

R. L, McPherron (California, University, Los Angeles, Calif.) 
Sep. 1972 19 p refs Planetary and Space Science, vol. 20, 
Sept. 1972, p. 1521-1539. International U nion of Geodesy 
and Geophysics, Symposium on the Morphology and Physics 
of Magnetospheric Substorms, Moscow, USSR, Aue. 3, 
1971 

(Grant NGR-05-007-305) 

The details of two substorms of August 15, 1968, are 
discussed, and the sequence of events occurring during a 
rnagnetospheric substorm is established. Special attention is 
given to the substorm effects on the geometry of the near 
zail region and, particularly, to the growth and expansion 
phases. M.V.E. 

A 72-44857* 

NOISE IN THE GEOMAGNETIC TAIL 

C. T. Russell (California, University, Los Angeles, Calif.) 
Sep. 1972 13 p refs Planetary and Space Science, vol. 20, 
Sept. 1972, p. 1541-1553. International U nion of Geodesy 
and Geophysics, Symposium on the Morphology and Physics 
of Magnetospheric Substorms, Moscow, USSR, Aue. 3, 
1971. 

(Contract NAS5-9098) 

Present observations have revealed a variety of magnetic 
wave phenomena in the tail, from ULF to ELF frequencies. 
However, only VLF measurements of electric fields have 
been made. These measurements reveal that the tail is 
electrically quiet at VLF frequencies, except in the near-earth 
^iasma sheet during ^ub^torm expansion phases. The magnetic 
l^^aves observed include: waves with periods of about 2 min 
which cause the plasma sheet boundary position and the 


neutral sheet location to oscillate; waves from .1 to 1 Hz 
which occur throughout the plasma sheet during plasma sheet 
expansions; and ELF waves which occur sporadically in the 
plasma sheet. (Author) 

A72-45593 

DISTRIBl TION OF HYDROGEN AND HELIUM IN THE 
UPPER ATMOSPHERE. 

G. Kockarts (Institut d'Aeronomie Spatiale de Belgique, 
Brussels, Belgium) Oct. 1972 15 p refs Journal of 

Atmospheric and Terrestrial Physics, vol. 34, Oct. 1972, 
p. 1729-1743., Conference on Theoretical Ionospheric 
Models, University Park, Pa., June 14-16, 1971 


A73- 10878 

GLOBAL SATELLITE MEASURE.MENTS OF NITRIC 
OXIDE. 

D. W. Rusch and C. A. Bartj (Colorado, University, Boulder, 
Colo.) 1972 3 p In: Symposium on D- and E-Region Ion 
Chemistry, Urbana, 111., July 6-8, 1971, Informal Record 
Urbana, University of Illinois, 1972, p. 32-34. 

An Ebert-Fastie scanning spectrometer mounted on board 
the polar orbiting satellite OGO 4 was used to measure 
nitric oxide (1,0) gamma emission at 2150 A in twilight 
orbits. Local phenomena in the polar regions are judged to 
be responsible for high variations in the emission rate with 
respect to time and latitude in these regions. A regular 
nitric-oxide emission increase is seen during the summer and 
winter months as a function of latitude. T.M. 

A73- 11389* 

THE IMPULSIVE X-RAY BURST OF OCTOBER 10, 
1970. 

S. R. Kane (California, University, Berkeley, Calif.), S. W. 
Kahler, and J. D. Kurfess (U.S. Navy. E. O. Hulburt Center 
for Space Research, Washington, D.C.) Aug. 1972 7 p 

refs Solar Phvsics, vol. 25, Aug. 1972, p. 418-424. 

(Contract NAS5-9094; Grants NSF GP-29794; NSF 
GP-27215) 

.An impulsive burst of 100-400 keV solar X-rays associated 
with a small solar flare was observed on October 10, 1970 
with a large area scintillator aboard a baiioon. The X-ray 
burst was also observed simultaneously in 10-80 keV range 
by the OGO 5 satellite and in 8-20 A range by the SOLRAD 
9 satellite. The event is attributed to an H-alpha subflare 
located approximately at SI 3, E88 on the solar disk. The 
spectral characteristics of this event are examined in the light 
of the earlier X-ray observations of small solar flares. 

(Author) 

A73-II39I 

THE ROLE OF ENERGETIC ELECTRONS IN THE 
CORRELATION OF METER AND DECIMETER TYPE 
III BURSTS WITH 4 KEY X-RAY EMISSION. 

S. W. Kahler (U.S. Navy, E. O. Hulburt Center for Space 
Research, Washington, D.C.) Aug. 1972 17 p refs Solar 
Physics, vol. 25, Aug. 1972, p. 435-451. 

(Grant NSF GP-29794) 


A73- 11732* 

EQUATORIAL CURRENT SHEET IN THE 
MAGNETOSPHERE. 

M. Sugiura (NASA, Goddard Space Flight Center, 
Laboratory for Space Physics, Greenbelt, Md.) I Nov. 1972 
li p refs Journal of Geophysical Research, vol. 77, 
Nov. 1, 1972, p. 6093-6103. 

The delta B distribution deduced from the OGO 3 and 
5 satellites shows large field depressions in the equatorial 
region inside the plasmasphere. On the basis of the delta B 
distribution, it is shown that what is usually considered the 
quiet-time ring current is an equatorial sheet current that is 
an extension of the ncuiral sheet current in the magnetospheric 
tail. The primary source of the large field reductions inside 
the plasmasphere is a population of protons with energies 
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of 0. 1-1 Mcv initially detected by Davis and Williamson 
M963) and Davis (1965) on Explorer 12, 14, and 15. 
Low-energy protons extensively measured on OGO 3 by Frank 
(1967, 1971) are primarily responsible for the current near 
and outside the plasmapause. (Author) 

A73-I1904* 

THE LIGHT ION TROl GH. 

H. A. Taylor, Jr. (NASA, Goddard Space Flight Center, 
Laboratory for Planetary Atmospheres, Greenbelt, Md.) Oct. 
1972 14 p refs Planetary and Space Science, vol. 20, Oct. 
1972, p. 1593-1605. 

A distinct feature of the ion composition results from 
the OGO 2, 4 and 6 satellites is the light ion trough, wherein 
the mid-latitude concentrations of H(^) and He(+) decrease 
sharply with latitude. In contrast to the 'main trough’ in 
electron density observed primarily as a nightside 
phenomenon, the light ion trough persists during bolh day 
and night. For daytime winter hemisphere conditions and 
for all seasons during night, the mid-latitude light ion 
concentration decrease is a pronounced feature. In the dayside 
summer and equinox hemispheres, the rate of light ion 
decrease with latitude is comparatively gradual, and the trough 
boundary is less well defined, particularly for quiet magnetic 
conditions. In response to magnetic storms, the light ion 
trough minimum moves equatorward, and deepens, consistent 
with earlier evidence of the contraction of the plasmasphere 
in response to storm time enhancements in magnetospheric 
plasma convection. (Author) 


A73- 12320;^ 

PLASMASPHERE DYNAMICS INFERRED FROM 
OGO-5 OBSERVATIONS. 

C. R. Chappell, K. K. Harris, and G. W. Sharp (Lockheed 
Research Laboratories, Palo Alto, Calif.) 1972 9 p refs 
In; Space research XII; Proceedings of the Fourteenth Plenary 
Meeting, Seattle, Wgsh„ June 18-3% 2, 197 L Volume 2, 
\Beriin, East Germany, A kadernte-Vertag^ Ch^ 


Data from the light ion mass spectrometer aboard 
OGO 5 during the period from March 1968 through February 
1969 has given a complete local time coverage of the 
plasmasphere. Inbound and outbound profiles of H(-i-) He( i-) 
and /0( -+-) + N(-r)/ ions have been measured once every 
2-1/2 days from an initial perigee height of 300 km to an 
apogee of about 23 earth radii during this year period. 
Although the ;on motion cannot be directly measured by 
the instrument, the plasmasphere dynamics can be inferred 
through an examination of the changes in plasmasphere 
profile between consecutive orbits. These dynamics are 
discussed, and a model of the plasmasphere is developed. 
Examples of these dynamic processes include dayside filling 
of the plasmasphere, peeling away of the outer portions of 
the plasmasphere in the afternoon-dusk sector, and inward 
corteclive motions of the plasmasphere on the nightside, 

(Author) 


A73- 12323*^ 

NEW INTERPRETATIONS OF EXTRATERRESTRIAL 
LYMAVALPHA OBSERV ATIONS. 


P. W. Blum (NASA, Goddard Space Flight Center, Greenbelt, 
Md.) and H. J. Fahr (Bonn, Universilaet, Bonn, West 
Germany) 1972 9 p refs In: Space research XII; Proceedings 
of the Fourteenth Plenary Meeting, Seattle, Wash., June 
18-July 2, 1971. Volume 2, Berlin, East Germany, Akademie- 
Verlag GmbH. 1972, p. 1569-1577. 

The solar L\ man-alpha radiation pressure affects the 
orbits and the velocities of the interstellar particles entering 
the solar system. This leads to enhanced particle losses in 
the heliosphere, since particles spend a longer time crossing 
it. This causes a stronger decrease of the density with 
decreasing distances from the sun than had been caieulated 
without accounting for the radiation pressure. Furthermore, 
the emission pattern of the solar Lyman-alpha radiation is 
anisotropic and rotates with the sun in a 27-day period. 
This causes a temporal change in the location of the intensity 


extrema. At the same time it produces hydrogen density 
anisotropies with extreme deviating in their directions from 
those which had been calculated without consideration of 
the radiation pressure. (Author) 

A73- 12442 

SHADOWING OF ELECTRON AZIM L TH A L-D R I FT 
MOTIONS NEAR THE NOON MAGNETOPAl SE. 

H. I. West, Jr., R, M. Buck, and J. R. Walton (California, 
University, Livermore, Calif.) 6 Nov. 1972 2 p Nature 

Physical Science, vol. 240. Nov. 6, 1972, p. 6, 7. 


A73-I3719* . 

THE ABUNDANCES OF SOLAR ACCELERATED 
NUCLEI FROM CARBON TO IRON, 

A. Mogro-Campero (Chicago, University, Chicago, 111.) and 
J. A. Simpson I Oct. 1972 ^5 p refs Astrophysical Journal, 
vol. 177, Oct. 1, 1972, pt. 2, p. L37-L41. 

(Contract NAS5-9366; Grants NSF GA-28368XA; 

NGL- 14-001-006) 

Revised observation periods and new data are found to 
confirm previous evidence that the overabundance of 
solar-flare nuclei with respect to solar photospheric and 
coronal abundances increases with increasing atomic number. 
It is also verified that enhancements kan vary from flare to 
flare and that this variability is large enough to explain the 
differences observed by various investigators regarding the 
magnitude of solar-flare high-Z particle enhancements. 
Additional evidence for a two-stage solar acceleration 
mechanism is obtained. It is shown that the galactic cosmic-ray 
source composition displays a similar overabundance as a 
function of atomic number. V.P. 

A73- 13855* 

MAGNETIC AND ELECTRIC WAVES IN SPACE. 

C. T. Russell (California, Universitv, Los Angeles, Calif.) 
Dordrecht, D, Rcidel Publishing Co., 1972. p. 39-50 1972 
12 p refs In; Earth’s magnetospheric processes; Proceedings 
of the Symposium, Cortina, Italy, August 30-September 10, 
1971. 

(Contract NAS5-9098) 

Weaves play a fundamental role in many processes 
t>ccurring in the solar wind and in the magnetosphere. These 
waves have been observed by a variety of experiments on 
many different spacecraft and analyzed with an increasing 
number of different techniques. In this review, we examine 
a number ol the recent observations of waves in <ipace, 
discussing the role of waves in the various regions and their 
characteristics, and illustrating some of their techniques used 
in their analysis. (Author) 

A73-1387I* 

REVIEW OF MAGNETIC FIELD OBSERVATIONS. 

N. F. Ness (NASA, Goddard Space Flight Center, Laboratory 
for Extraterrestrial Physics, Greenbelt, Md.) Dordrecht D. 
Reidel Publishing Co., 1972. p. 189-199. 1972 W p refs 

In: Earth’s magnetospheric processes; Proceedings of the 
Symposium, Cortina, Italy, August 30-September*” 10, 1971. 

Recent observations in previously unexplored regions of 
the magnetosphere, particularly in the polar-cusp region, 
compliment and reinforce emphasis on particle access to the 
plasma sheet via the polar neutral points. Significant 
distortions of the geomagnetic field in the polar-cusp region 
suggest field-aligned currents at large geocentric distances 
which can be related to low-altitude polar-cap phenomena. 
Studies of the microstructure of the field reversal region of 
the plasma sheet embedded in the geomagnetic tail suggest 
a periodic structure of more complexity than earlier assumed 
simplified single neutral-line models. (Author) 

-\73-I3883* 

ELECTROSTATIC WAVES IN THE MAGNETO- 
SPHERE 

F. L. Scarf and R. W. Fredricks (TRW Svstems Group, 
Redondo Beach, Calif.) Dordrecht D. Reidel Publishing 
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Co., 1972, p, 329-339. 1972 11 p refs In: Earth’s 

magnetospheric processes; Proceedings of the Symposium, 
Cortina, Italy. August 30- September 10, 1971. 

(Contract NAS5-9278; Project OGO) 

Electric dipole antennas on magnetospheric spacecraft 
measure E field components of many kinds of electromagnetic 
waves. In addition, lower hybrid resonance emissions are 
frequently observed well above the ionosphere. The OGO 5 
plasma wave experiment has also detected new forms of 
electrostatic emissions that appear to interact very strongly 
with the local plasma particles. Greatly enhanced wave 
amplitudes have been found during the expansion phases of 
substorms, and analysis indicates that these emissions produce 
strong pitch angle diffusion. Intense broadband electrostatic 
turbulence is also delected at current layers containing steep 
magnetic field gradients. This current-driven instability is 
operative at the bow shock and also at field null regions 
just within the magnetosheath, and at the magnetopause" near 
the dayside polar cusp. The plasma turbulence appears to 
involve ion acoustic waves, and the wave particle scattering 
provides an important collisionless dissipation mechanism 
for field merging. (Author) 

A73-14962 

SOLAR PROTON INTENSITY STRLCTLRES IN THE 
MAGNETOSPHERE DURING INTERPLANETARY 
ANISOTROPIES. 

G. Morfill and M. Scholer (Max-Planck-lnstitul fuer Physik 
und Astrophysik, Garching, West Germany) Dec. 1972 
11 p refs Planetary and Space Science, vol. 20, Dec. 1972, 
p. 2113-2123. 


A73- 15526* 

OOSMIC-RAY SOISiXILLATIONa. I: INSIDE THE 

MAGNETOSPHERE. 


A. J. Owens and J. R. Jokipii (California Institute of 
Technology, Pasadena, Calif.) 1 Dec. 1972 17 p refs Journal 
of Geophysical Research, vol. 77, Dec. 1, 1972, p. 6639-6655. 
Research supported by the Alfred P. Sloan Foundation and 
NSF 


(Grant NGR-05-002-160) 


A73- 15531* 

PRECIPITATION OF LOW-ENERGY ELECTRONS AT 
HIGH L.AT1TL DES: EFFECTS OF INTERPLANETARY 
MAGNETIC FIELD AND DIPOLE TILT ANGLE. 

J. L. Burch (N AS A, Goddard Space Flight Center, Greenbelt. 
Md.) 1 Dec. 1972 12 p refs Journal of Geophysical 

Research, vol. 77, Dec. 1, 1972, p. 6696-6707. 


A73-I5533* 

THE LIGHT-ION TROUGH, THE MAIN TROUGH, AND 
THE PLASMAPAUSE. 

H. A. Taylor, Jr. (NASA, Goddard Space Flight Center, 
Laboratory for Planetary Atmospheres, Greenbelt, Md.) and 
W. J. Walsh (Aero Geo Astro Corp., Beltsville, Md.) 1 Dec. 
1972 8 p refs 

Although the plasmapause has been detected as a global 
phenomenon by both VLF and ion composition measure- 
ments, the electron and ion density troughs have been 
identified primarily as nighiside- features. This problem, as 
well as the difficulty in explaining various inconsistencies in 
relating the position of the plasmapause and the ionization 
trough, is explained by a close examination of the ion 
composition, generally unavailable in previous trough studies. 
In particular, ion composition results from the polar-orbiting 
OGO satellites identify the persistence of a pronounced 
light-ion trough < LIT) 'in H( and He( -), often identified 
by order-of-magnitude decreases in the light-ion concentra- 
tions, that occurs within a few degrees of latitude and reaches 
residual concentration levels of 100 to 1000 ions/cu cm near 
60 deg dipole latitude. The LIT, observed both within the 
thermosphere and at high latitudes in the magnetosphere. 


has been correlated directly with the VLF whistler identifica- 
tion of the plasmapause. (Author) 

A73-I5538* 

THEORETICAL MODEL FOR THE LATITUDE DE- 
PENDENCE OF THE THERMOSPHERIC ANNU AL AND 
SEMIANNUAL VARIATIONS 

H. G. Mayr (NASA. Goddard Space Flight Center, 
Thermosphere and Exosphere Branch, Greenbelt, Md.) and 
H. Volland (Bonn, Universilaet, Bonn, West Germany) 
1 Dec. 1972 17 p refs Journal of Geophysical Research, 

vol. 77, Dec. I, 1972, p. 6774-6790. 


A73- 17041* 

X-RADIATION (E GREATER THAN 10 keV), H-ALPHA 
AND MICROWAVE EMISSION DURING THE IMPUL- 
SIVE PHASE OF SOLAR FLARES 

J. A. Vorpahl (California, University, Berkeley, Calif.) Oct. 
1972 17 p refs Solar Physics, vol. 26, Oct, 1972, 

P. 397-413. 

(Contract NAS5-9094; Grants NSF GA-31587; 
NGL-05-003-017) 

A study has been made of the variation in hard (E greater 
than 10 keV) X-radiation, H-alpha and microwave emission 
during the impulsive phase of solar flares. Analysis shows 
that the rise-time in the 20-30-keV X-ray spike depends on 
the electron hardness. The impulsive phase is also marked 
by an abrupt, very intense increase in H-alpha emission in 
one or more knots of the flare. Properties of these H-alpha 
kernels include: (1) a luminosity several times greater than 
the surrounding flare, (2) an intensity rise starting about 
20-30 sec before, peaking about 20-25 see after, and lasting 
about twice as long as the hard spike, (3) a location lower 
in the chromosphere than the remaining flare, (4) essentially 
no expansion prior to the hard spike, and (5) a position 
within 6000 km of the boundary separating polarities, usually 
forming on both sides of the neutral line near both feet of 
the same tube of force. Correspondingly, impulsive mi- 
crowave events are characterized by; (1) great similarity in 
burst structure with 20-32 keV X-rays "but only above 
50(X) MHz, (2) typical low frequency burst cutoff between 
14(X)-38(X) MHz. and (3) maximum emission above 
7500 MHz. (Author) 

A73- 17047* 

EVIDENCE FOR ELECTRON EXC ITATION OF TYPE 3 
RADIO BURST EMISSION. 

H. Alvarez, F. Haddock (Radio Astronomy Observatory, 
Ann Arbor, Mich.), and R. P. Lin (California, University, 
Berkeley, Calif.) Oct. 1972 6 p refs Solar Physics, vol. 26, 
Oct. 1972, p. 468-473. 

(Contracts NAS5-9099; NAS5-9091: Grant 
NGL-05-003-017) 

Type 3 radio bursts observed at kilometric wavelengths 
(less than or about equal to 0.35 MHz) by the OGO 5 
spacecraft are compared with greater than 45 keV solar 
electron events observed near 1 AU by the IMPS and Explorer 
35 spacecraft for the period from March 1968 to November 
1969. Fifty-six distinct type 3 bursts extending to less than 
or about equal to 0.35 MHz were observed above the threshold 
of the OGO 5 detector; all but two were associated with 
.solar flares. Twenty-six of the bursts were followed less than 
or about equal to 40 min later by greater than 45 keV 
solar electron events observed at 1 .AU. All of these 26 
bursts were identified with flares located west of W09 solar 
longitude. Of the bursts not associated with electron events 
only three were identified with flares wesl of W09, 18 were 
located east of W09, and seven occurred during limes when 
electron events would be obscured by high background 
particle fluxes. ' (Author) 

A73- 19233 

INTERPRETATION OK (K.O-5 lAMAN ALPHA MEAS- 
UREMENTS IN THE UPPER (.EOCOKONA. 

J. L. Bcrlaux and J. E. Blamont (CNRS. Service d’Aeronomie, 
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Verrieres-le-Buisson, Essonne, France) 1 Jan. 1973 12 p 

refs Journal of Geophysical Research, vol. 78, Jan. 1, 1973, 
p. 80-91. 

(Contracts CNES-69-225; CNES-70-299) 

Lyman alpha intensity measurements (1216 A) were 
obtained by a photometer on board the OGO 5 spacecraft 
outside the geocorona. The Lyman alpha emission originating 
from hydrogen atoms in the upper part of the geocorona 
was derived from the total measured intensity after subtraction 
of the extraterrestrial emission. The hydrogen density 
distribution between 5 and 16 earth radii was deduced. This 
distribution is consistent with the evaporative atmospheric 
model of Chamberlain (1963) on the night side. A depletion 
of atoms found above a distance of 6 earth radii on the 
day side could be accounted for by the action on satellite 
particles of charge exchange with solar wind protons and 
by the solar Lyman alpha radiation pressure, according to 
numerical compulations of both effects. It was also calculated 
that orbits with a perigee of 2 earth radii are rapidly distorted 
by radiation pressure. The mean time spent in the exosphere 
by satellite particles on such orbits is only 500,000 sec, 
one-half the ionization lifetime. (Author) 

A73-1924I* 

COMPARISON OF TE AND TI FROM OGO-6 AND FROM 
VARIOLS INCOHERENT SCATTER RADARS. 

J. P. McClure, W. B. Hanson (Texas, University, Dallas, 
Tex.), A. F. Nagy, R. J, Cicerone (Michigan, University, 
Ann Arbor, Mich.), L, H. Brace (NASA. Goddard Space 
Flight Center, Aeronomy Branch, Greenbelt, Md.), M. Baron 
(Stanford Research Institute, Menlo Park, Calif.), P. Bauer 
(CNET, Departement Recherches Spatiales Radioelectriques. 
Issy-les-Moulineaux, Hauts-de-Seine, France), H. C. Carlson 
(Arccibo Observatory, ArecibOi P.&.), J, V. Ev^ns (MIT, 
Lexington, Mass.);0. t ^ a f . 

Malvern, Worcs., England) ct al t Jan. 1973 9 p refs 

Journal of Geophysical Research, vol. 78, Jan. 1, 1973, 
p. 197-205. » 

(Contract NAS5-931I; Grants NGR-52-158-001; 
NGL-44-004-001) 

Langmuir probe and retarding polcnlial analyzer (RPA) 
data on the electron and ion temperatures Te and Ti obtained 
from OGO 6 are compared with Te and Ti values obtained 
from the incoherent scatter network. The satellite to radar 
temperature ratio TeS/TeR is 1.15 on the average for these 
comparisons. This discrepancy is larger than the uncertainties 
usually placed on the probe and radar Te values. The ion 
temperature ratio TiS/TiR approximately l.O. independent 
of the particular radar examined. This comparison serves as 
an intercalibralion of the incoherent scatter network. 

(Author) 

a73- 19252 

ENERGY DEPENDENT TIME LAG IN THE LONG-TERM 
MODULATION OF COSMIC RAYS. 

J, J. Burger and B. N. Swanenburg (Leiden, Rijksuniversiteil, 
Leiden, Netherlands) 1 Jan. 1973 14 p refs Journal of 

Geophysical Research, vol. 78, Jan. 1, 1973, p. 292-305. 

The intensity variations in the cosmic ray electron 
spectrum above 5()0 Mev observed outside the radiation belts 
from March 1968 to August 1971 are reported. The data 
show the existence of a large energy dependent hysteresis in 
the long-term modulation and two different types of sleplike 
changes in the modulation parameter at rigidities below those 
observed with neutron monitors. The data indicate further 
that changes in the rigidity dependence of the modulation 
parameter occur mainly al rigidities above roughly 2 GV. 
The assumption that time lag phenomena in the solar 
modulation reflect the effective size of the solar cavity is 
questioned, and alternative explanations of the energy 
dependent lime lags are qualitatively investigated. (Author) 

A73-I9254* 

RECENT STl DIESOF M.AGNETOSPHERK ELECTRIC 
field emissions above the electron GY- 

ROFREQl ENCY 


R. W. Fredricks and F. L. Scarf (TRW Systems Group, 
Space Sciences Dept., Redondo Beach, Calif.) 1 Jan. 1973 
5 p refs Journal of Geophysical Research, vol. 78, Jan. 1, 
1973, p. 310-314. 

(Contract NAS5-9278; Project OGO) 


A73- 19255* 

PAR VMFTRIC description of THERMOSPHERIC 
ION COMPOSITION RESULTS 

H. A. Taylor, Jr. (NASA, Goddard Space Flight Center, 
Laboratory for Planetary Atmospheres, Greenbelt, Md.) 
1 Jan. 1973 5 p refs Journal of Geophysical Research, 

vol. 78, Jan. 1, 1973, p. 315-319. 

Results of an attempt to accumulate an ion composition 
data base for an international reference ionosphere (IRI) 
with the aid of polar-orbiting satellites. A progress report is 
presented on the preparation of the results from the Bennett 
RF ion spectrometer experiment on OGO 4 and 6 using 
the most extensive set of thermospheric ion composition data 
yet available. An example of the pole-to-pole distributions 
of all ions detected by the spectrometer on OGO 6 is given 
which shows considerable structure resulting from both 
altitude and latitude variations. Also, an example is given 
of the type of analysis made possible by the combined scope 
of the OGO ion composition data base and the IRI statistical 
sorting routine. A.B.K. 

A73-20652* 

CXJRRELATION of ground-based MEASURE- 
MENTS OF STRUCTURED PC 1 MICROPULSATIONS 
WITH OGO-V PLASMAPALSE OBSERV ATIONS. 

A. J. Mullen and R. R. Heacock (Alaska. University, College, 
Alaska) Sep. 1972 7 p refs Annales de Geophysique, 

vol. 28, Juiy-Sept. 1972, p. 519-525. 

(Contract NAS5-9092; NSF Grants GA-27664; 

NSF GA- 16496) 


A73-20766* 

EVIDENCE FOR A COMMON ORIGIN OF THE ELEC- 
TRONS RESPONSIBLE FOR THE IMP! L.SIVE X-RAY 
AND TYPE 3 RADIO BURSIS. 

S. R. Kane (California, University, Berkeley, Calif.) Nov. 
1972 8 p refs Solar Phvsics, vol. 27, Nov. 1972, p. P4- 1?5 1 
23 refs 

(Contract NAS5-9094: Grant NGL-05-003-017) 

Observations of impulsive solar flare X-rays greater than 
or about equal to 10 keV made with the OGO 5 saieilite 
are compared with ground-based measurements of type 3 
solar radio bursts in 10. to 580-MHz range. It is shown that 
the times of maxima of these two emissions, when detectable, 
agree within about 18 sec. This maximum time difference is 
comparable to that between the maxima of the impulsive 
X-ray and impulsive microwave bursts. In view of the various 
observational uncertainties, it is argued that the observa- 
tions are consistent with the impulsive X-ray, impulsive 
microwave, and type 3 radio bursts being essentially 
simultaneous. The observations are also consistent with l()- 
to 100-keV electron streams being reponsible for the type 3 
emission. The observations indicate that the nonthermal 
electron groups responsible for the impulsive X-ray, impulsive 
microwave, and type 3 radio bursts are accelerated simulta- 
neously in essentially the same region of the solar atmo- 
sphere. (Author) 

A73-22054* 

PROTON SCATTERING IN THE REGION NEAR THE 
EARTH'S BOW SHOCK 

S. L. Ossakow (U.S. Navy, Naval Research Laboratory, 
Washington, D.C.) and G. W. Sharp (Lockheed Research 
Laboratories, Palo Alto, Calif.) 1 Feb. 1973 10 p refs 

Journal of Geophvsical Research, vol, 78, Feb. I, 1973, 
p. 607-616. 

(Contract NAS5-9092) 

Lockheed spectrometer data from orbits 1 through 20 
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of OGO 5 are used to study proton scattering near the bow 
shock. Correlative UCLA fluxgatc magnetometer data from 
the satellite are used to complete motion studies of the bow 
shock when spectrometer data are missing. Thirty-eight 
analyzable sets of multiple shock crossings show 358 shock 
encounters ranging from 10 to 22 earth radii and spanning 
sun-earth-satellite angles from 30 to 90 deg. Gross features 
of the study show that the location and shape of the bow 
shock are in good agreement with the hydrodynamic model 
of the bow shock. (Author) 

A73-22066* 

OGO-6 MEASUREMENTS OF SUPERCOOLED PLASMA 
IN THE EQUATORIAL EXOSPHERE. 

W. B. Hanson (Texas, University, Dallas, Tex.), A. F. Nagy 
(Michigan, University, Ann Arbor, Mich.), and R. J. Moffett 
(Sheffield, University, Sheffield, England) 1 Feb. 1973 6 p 
ref Journal of Geophysical Research, vol. 78, Feb. 1, 1973, 
p. 751-756. 

(Contracts NAS5-9311; NAS5-9306; Grant 
NGL-44-(X)4-00l) 

Plasma measurements performed on OGO 6 reveal 
electron and ion temperature values that on occasion appear 
to be well below the expected neutral gas temperature. The 
phenomenon is observed only at night above 500 km near 
the magnetic equator. It is suggested that the expansion 
cooling of the plasma is accomplished by downward motions 
of the F region plasma induced by winds or diffusion, by 
outward E x B drift, or more probably by the upward flow 
of plasma during inierhemisphere transport along magnetic 
field lines. It is also suggested that preferential cooling of 
electrons because of their greater thermal conductivity should 
tend to give ion temperatures greater than electron tempera- 
tures during the postsunset cooling of the plasmasphere when 
photodectrons are absent. (Author) 

A73-22069 

NONLINEAR THEORY OF PLASMA INSTABILITY AT 
HALF-HARMONICS OF THE ELECTRON GYROFRE- 
QUENCY. 

M. Nambu (Kyorin University, Tokyo, Japan) 1 Feb. 1973 
3 p refs Journal of Geophysical Research, vol. 78, Feb. 1, 
1973, p. 769-771. 

Study of some naturally occurring emissions observed 
by OGO 5 near the geomagnetic equator outside the 
plasmapause. The investigation is periormed within the 
framework of nonlinear plasma theory, and the nonlinear 
frequency correction to a previous Fredricks (1971) linear 
instability analysis is obtained. Splitting of frequency spectra 
is not found to occur for high-frequency cyclotron waves, 
in contrast to low-frequency drift waves. M.V.E. 

A731-23538* 

MEASUREMENTSOFTHE IRON-GROUP ABUNDANCE 
IN ENERGETIC SOLAR PARTICLES. 

D. L. Bertsch, C. E. Fichtel, C. J. Pellerin, and D. V. Reames 
(NASA, Goddard Space Flight Center, Greenbelt, Md.) 
1 Mar. 1973 7 p refs Astrophysical Journal, vol. 180, 

Mar. I, 1973, pi. 1, p. 583-589. 


A73-23539* 

DIRECT MEASUREMENTS OF SOLAR-WIND FLUC- 
TUATIONS BETWEEN 0.0048 AND 13 3 Hz. 

T. W. J. Unti, M. Neugebauer, and B. E. Goldstein (California 
Institute of Technology, Jet Propulsion Laboratory, Pasadena, 
Calif.) 1 Mar. 1973 8 p refs Astrophysical Journal, 

vol. 180, Mar. 1, 1973, pt. 1, p. 591-598. 


A73-24727* 

SOLAR FLARE PARTIC LE PROPAGATION: COMPAR- 
ISON OF A NEW ANALYTIC SOLUTION WITH 
SPACECRAFT MEASl REMENTS. 

J. E. Lupton and E. C. Stone (California Institute of 
Technology, Pasadena. Calif.) 1 Mar. 1973 12 p refs 


Journal of Geophysical Research, vol. 78, Mar. 1, 1973, 
p. 1007-1018. 

(Contract NAS5-9312; Grants NGR-05-002-160; 
NGL-05-002-007) 


A73-24732* 

ELECTRON PITCH ANGLE DISTRIBUTIONS 
THROUGHOUT THE MAGNETOSPHERE AS OB- 
SERVED ON OGO-5. 

H. I. West, Jr., R. M. Buck, and J. R. Walton (California, 
University, Livermore, Calif.) I Mar. 1973 18 p refs 

Journal of Geophysical Research, vol. 78, Mar. 1, 1973, 
p. 1064-1081. AEC-NASA supported research 
(NASA Order S-70014-G) 

A survey of the equatorial pitch angle distributions of 
energetic electrons is provided for all local times out to radial 
distances of 20 earth radii on the night side of the earth 
and to the magnetopause on the day side of the earth. In 
much of the inner magnetosphere and in the outer magneto- 
sphere on the day side of the earth, the normal loss cone 
distribution prevails. The effects of drift shell splitting - i.e., 
the appearance of pilch angle distributions with minimums 
at 90 deg, kalled butterfly distributions - become apparent 
in tye early afternoon magnetosphere at extended distances, 
and the distribution is observed in to 5.5 earth radii in the 
nighttime magnetosphere. Inside about 9 earth radii the pitch 
angle effects are quite energy-dependent. Beyond about 9 
earth radii in the premidnight magnetosphere during quiet 
limes the , butterfly distribution is often observed. It is shown 
that these electrons cannot survive a drift to dawn without 
being considerably modified. The role of substorm activity 
in modifying these distributions is identified. (Author) 

A73-24738* 

LARGE ION CONCENTRATION GRADIENTS BELOW 
THE EQUATORIAL F PEAK. 

W. B. Hanson and S. Sanatani (Texas, University, Dallas, 
Tex.) I Mar. 1973 7 p refs Journal of Geophysical 

Research, vol. 78, Mar. I, 1973, p. 1167-1173. 

(Contract NAS5-93II; Grants NSF GA-31318; 
NGL-44-004-001) 

Very large vertical and longitudinal gradients in the ion 
concentrations are observed below the F peak near the 
magnetic equator with the retarding potential analyzer on 
OGO 6. Ion concentration bile outs of up to a factor of 
1000 are observed above 4(K) km. They appear to be associated 
with the bottom ide of the nighttime F layer. The ion 
composition in t le minima may contain large fractions of 
ions heavier than 0{ r ) (e.g.. NO( -) and Fe(~)). It is 
suggested that convective electric fields associated with spread 
F steepen the bottomside of the F layer and also introduce 
longitudinal irregularities in the vertical ion concentration 
profiles. (Author) 

473-24744 

ULTRALOW FREQUENCY FLl CTU ATIONS AT THE 
POLAR CUSP BOUNDARIES. 

N. D’Angelo (Danish Space Research Institute, Lyngby, 
Denmark) 1 Mar. 1973 4 p refs Journal of Geophysical 
Research, vol. 78, Mar. I, 1973, p. 1206-1209. 

Analysis of OGO 5 observations of ULF magnetic 
fluctuations at the polar cusp boundaries in terms of a drift 
wave instability and a Kelvin-Helmholtz instability. In the 
light of the analysis results obtained, it appears plausible 
that the latitudinal extent of the plasma cusp at low altitudes 
is affected by the presence of large-amplitude fluctuations 
at the cusp boundaries. Analogy with laboratory observations 
on the effect of the Kelvin-Helmholtz instability on diffusion 
suggests that this instability may be of great importance in 
determining the structure of the polar cusp. M.V.F. 

A73-25753 

ISIS-I SATELLITE OBSERVATIONS OF THE lONOS- 

PHERE AT IWGH SOUTHERN I.ATITUDES 

D. Eccles, J. W'. King, and A. J. Slater (Science Research 
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Council, Radio and Space Research Station, Slough, Bucks., 
England) Apr. 1973 8 p refs Journal of Atmospheric 

and Terrestrial Physics, vol. 35, Apr. 1973, p. 625-632. 

Topside sounder data from consecutive pas.ses of ISIS-1 
over the south polar region during November 1969 have 
been used to produce contour maps of the F2 critical 
frequency and these are compared with observations of the 
neutral N2 and electron concentrations reported by other 
workers. It is shown that at night at longitudes near 90 deg 
W large values of the F2 critical frequency occur at latitudes 
lower than 70 deg S, but that at higher latitudes the critical 
frequency decreases rapidly, forming an ionization cliff at 
approximately 60 deg invariant latitude. Evidence is presented 
which indicates that on the poleward side of the cliff 
appreciable heating of the atmosphere occurs and that the 
low values of the F2 critical frequency are caused by an 
increase in the electron loss rate associated with an enhance- 
ment of the N2 concentration in the polar region. 

(Author) 

A73-26985* 

AN ASSOCIATION OF M AGNE TOSPHERIC WHISTLER 
DISPERSION CHARACTERISTICS WITH CHANGES IN 
LOCAL PLASMA DENSITY. 

F. L. Scarf (TRW Systems Group, Redondo Beach, Calif.) 
and C. R. Chappell (Lockheed Research Laboratories, Palo 
Alto, Calif.) 1 Apr. 1973 6 p refs Journal of Geophysical 
Research, vol. 78, Apr. 1, 1973, p. 1597-1602. 

(Contracts NAS5-9278; NAS5-23106) 

We use OGO 5 measurements made within the plasmap- 
ause on May 15, 1969, to investigate the possible association 
between changes in lightning whistler dispersion characteris- 
tics and local density fluctuations. It is shown that groups 
of whistlers with relatively const«iu tiukpcrsioiis tended to 
be delected in regions where the was 
significantly enhanced. It is assumed that these local density 
fluctuations represent characteristics of large-scale field- 
aligned variations. The results are tbm compared with ray 
refraction estimates appropriate for low-frequency whistler 
mode propagation (wave components with frequencies 
comparable to the local lower hybrid frequency) in a 
nonuniform medium. (Author) 

A73-26988* 

DISTRIBLTIONS AND CHARACTERISTICS OF HIGH- 
LATITI DE FIELD-ALIGNED ELECTRON PRECIPITA- 
TION 

F. W. Berko (NASA, Goddard Space Flight Center, 
Laboratory for Space Physics. Greenbelt, Md.) 1 Apr. 1973 
12 p refs Journal of Geophysical Research, vol. 78, Apr. I, 
1973, p. 1615-1626. 

Satellite measurements of field-aligned auroral electron 
precipitation have been analyzed using 16 months of data 
from the OGO 4 auroral particles experiment. As can be 
seen from the moving satellite, the anisotropies are of short 
duration and are most likely to occur when particle fluxes 
are high. Field-aligned 2.3-keV electron precipitation is found 
in an oval-shaped region primarily in the nighttime hours; 
maximum probability is at about 70 deg invariant latitude 
near midnight, congruent to and poleward of the auroral 
optical emissions in these hours. This precipitation is found 
to be associated with the high-latitude boundary of auroral 
electron precipitation during subslorm expansion and is 
characterized by a slightly harder and considerably more 
intense energy spectrum than typical isotropic precipitation. 

(Author) 

A73-26997* 

MA(;NETIC CONTROL OF THE NEAR EQl ATORIAL 
NEl TRAL THERMOSPHERE 

A. E. Hedin and H. G. Mayr (NASA, Goddard Space Flight 
Center, Greenbelt, Md.) 1 Apr. 1973 4 p refs Journal 

of Geophysical Research, vol. 7K, Apr. 1, 1973, 

p. 1688-1691. 

Neutral density data between 400 and 500 km obtained 
with the OGO 6 neutral mass spectrometer indicate that at 


all longitudes the daytime N2 and O densities have latitudinal 
minimums at the magnetic equator that are about 20 and 
lO^c, respectively, below maximums observed between plus 
and minus 20 deg magnetic latitude. Our calculations suggest 
that this anomaly could result from latitudinal variations in 
ion drag associated with the 'equatorial anomaly’ in F region 
ionization. .At latitudes of enhanced electron density the 
energy flow from the dayside to the nighlside of the earth 
is damped, and thus the amplitude of the temperature and 
density variations is enhanced, and the time of maximum is 
shifted to later local times. (Author) 

A73-27602* 

ALRORAL HEATING AND THE COMPOSITION OF 
THE NEl TRAL ATMOSPHERE. 

P. B. Hays, R. A. Jones, and M. H. Rees (Colorado, 
University, Boulder. Colo.) Apr. 1973 15 p refs Planetary 
and Space Science, vol. 21, Apr. 1973, p. 559-573. 

(Grants NSF GA-16290A1; NGR-23-(X)5-360) 

Heating of the neutral atmosphere by auroral particle 
fluxes and by orthogonal electric fields is responsible for 
large changes in the thermospheric composition that have 
been observed by satellite mass spectrometers. Vertical winds 
of a few meters per second are produced in the region subject 
to auroral heating; this vertical upwelling drives circulation 
cells that extend the effects of heating in the auroral region 
on a global scale. Our analysis focuses on the initial phase 
of a magnetic storm within the auroral region. (Author) 

A73-29964* 

FIELD-ALIGNED CURRENTS, PLASMA WAVES, AND 
ANOMALOUS RESISTIVITY IN THE DISTURBED 
POLAR CUSP. 

R. W. Fredricks, F. L. Scarf (TRW Systems Group, Redondo 
Beach, Calif.), and C. T. Russell (California. University, Los 
Angeles, CaliL) I May 1973 9 p refs Journal of Geophysical 
Research, vol. 78, May 1, 1973, p. 2133-2141. 

(Contracts NAS5-9278; NAS5-9098) 

During the magnetic storm of November 1, 1968, the 
OGO 5 spacecraft encountered the polar cusp region at low 
magnetic btitiuies. We show that the region iust outside 
the last closed field lines contained a warm magnelosheath 
plasma, magnetic field perturbations inlerpreiabie as 
field-aligned current layers, and electrostatic waves possibiv 
due to nl'isma instabilities driven by these currents. Estimates 
of anomalous resistivity extrapoidied along the field lines 
due to these electrostatic waves lead to estimates of 
field-aligned potential drops between OGO 5 and ionosphere 
on the order of 2 kV. (Author) 

A73-29966* 

OBSERV ATION OF A Cl RRENT-DRIVEN PLASMA 
INSTABILITY AT THE OUTER ZONE-PLASMA SHEET 
BOL NDARY 

F. L. Scarf, R. VV. Fredricks (TRW Systems Group, Redondo 
Beach, Calif.), C. T. Russell, M. Kivelson (California, 
University, Los Angeles, Calif.), M. Neugebauer (California 
Institute of Technology, Jet Propulsion Laboratory, Pasadena, 
Calif.), and C. R. Chappell (Lockheed Research Laboratories, 
Palo Alto, Calif.) I May 1973 16 p refs Journal of 

Geophysical Research, vol. 78, Mav 1, 1973, p. 2150-2165. 
(Contracts NAS5-9278; NAS5-9098:'NAS5-9092; NAS7-100; 
NASw-2357) 

Several spacecraft experimenters have reported on the 
detection of large temporal variations in trapped electron 
fluxes near L 5 to 6 at midlaiitudes in the night hemisphere. 
In this report we describe in detail the particle, wave, and 
field changes measured when OGO 5 traversed an outer-zone 
trapping boundary of this type on September 7, 1968. It is 
shown that thermal proton concentrations and E greater than 
50-keV electron fluxes abruptly decreased when electrons with 
(1-4) keV mean energy were detected. It is also shown that 
currents flowed along the average geomagnetic field direction 
near the plasma boundaries and that these were accompanied 
by intense VLI- dectrosiaiic waves. It is proposed that 
turbulent resistivity produced by current-driven plasma 
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instabilities allows parallel dc electric fields to develop along 

this boundary. (Author) 

MAGNETIC STORM CHARACTERISTICS OF THE 
THERMOSPHERE 

H. G. Mayr(NAS A. Goddard Space Flight Center, Greenbelt, 
Md.) and H. Volland (Bonn, Universitaei, Bonn, West 
Germany) 1 Ma> 1973 14 p refs Journal of Geophysical 
Research, vol. 78^ May I, 1973, p. 2251-2264. 

Energy and diffusive mass transport associated with the 
thermospheric circulation are considered in a self-consistent, 
though mathematically relatively simple, form to describe in 
a three-dimensional two-constituent model magnetic storm 
characteristics in composition (N2, O, and He), temperature, 
and mass-density. It is shown that during disturbed conditions 
the latitudinal variations of composition and gas temperature 
reflect the local nature of the magnetic storm heat input 
assumed to be primarily confined to the auroral zones. 
Thereby gas temperature and N2 increase. He decreases, and 
O remains constant through the auroral zones at exospheric 
heights (due to the superposition of temperature and diffusion 
effects) in agreement with OGO 6 mass spectrometer 
measurements. In contrast, the magnetic storm response in 
the total mass density is characterized by a strong world- 
wide component and a relatively insignificant increase toward 
the poles. (Author) 

A73-29988* 

ON THE CAL SE OF EQL ATORIAL SPREAD F. 

W. B. Hanson, J. P. McClure, and D. L. Sterling (Texas, 
University, Dallas, Tex.) I May 1973 4 p refs Journal 
of Geophysical Research, vol. 78, May 1, 1973, 

p. 2353-2356. 

(Contract NAS5-Wi: Oronts NSF GA-31318; 
NGL-44-004-00I) 

It is suggested that convective electric fields in the 
equatorial ionosphere are generated by neutral winds (zonal 

or meridional) w hich act on regions having structure in their 
field aligned Pedersen conductivity integrals. The conductivity 
!itructure is presumably caused by long-lived metallic ions 
concentrated irregularly below' the F layer at altitudes where 
their collision and gyrofrequencies are comparable. The 
resulting plasma convection leads to large-scale irregularities 
and sets up gradients in the electric field that drive other 
instability mechanisms to produce small-scale irregularities. 
The mechanism proposed requires a different velocity above 
and below 200 km for winds in the magnetic east-west 
direction, but for winds in the magnetic meridian direction, 
an altitude gradient is not required. V.P. 

A73-31767* 

EQUATORIAL PHENOMENA IN NEUTRAL THER- 
MOSPHERIC COMPOSITION 

C. A. Reber, .A. E. Hedin. and S. Chandra (NASA, Goddard 
Space Flight Center, Laboratory for Planetary Atmospheres, 
Greenbelt, Md.) Jun. 1973 6 p refs (International 

Symposium on Equatorial Aeronomy, 4ih, Ibadan, Nigeria, 
Sept. 4-9, 1972.) Journal of Atmospheric and Terrestrial 
Physics, vol. 35, June 1973, p. 1223-1228 

Several interesting phenomena relating to the equatorial 
ionosphere have been observed in the data from the OGO-6 
mass spectrometer. The diurnal variations during equinox 
at an altitude of 450 km show the N2 and O densities peaking 
near 1500 hr while He peaks hear 1000 hr. The latitudinal 
variation in N2 during the day is very similar to the F-region 
electron density exhibiting the well known features of the 
ionospheric anomaly. During periods of intense geomagnetic 
disturbance (e.g. the large storm of 8 March 1970), the low 
latitude thermospheric temperature increa.ses on the order 
of 50-150 K, while at mid latitudes, increases of more than 
1000 K are observed. (Author) 

A73-31768^ 

THE TOGO DATA 

J, C. Cain and R. E. Sweeney (NASA, Goddard Space Flight 


Center, Laboratory for Space Physics, Greenbelt, Md.) Jun. 
1973 17 p (International Symposium on Equatorial 

Aeronomy. 4th, Ibadan. Nigeria. Sept. 4-9, 1972.) Journal 
of Atmospheric and Terrestrial Phvsics, vol. 35, June 1973, 
p. 1231-1247. 

During intervals in 1967-1970, the OGO-4 and 6 spacecraft 
made over 2000 traversals over the equatorial electrojet in 
the altitude range 400-800 km when local times were between 
9 and 15 hr. These spacecraft carried total field magnetometers 
making measurements to an accuracy of 2 gammas with a 
sample rate greater than once a second. Delta-F values, the 
deviations of these observations from an internal reference 
model, were plotted for a 30 deg band about the Equator, 
and the characteristics of the electrojet effect in the data 
investigated. This effect was characterized by a sharp negative 
V-signalure of some 16-19 deg in width and a variable 
amplitude. (Author) 

A73-31769 

COMPARISON OF GEOMAGNETIC CHANGES IN 
INDIA AND THE POCO DATA. 

R. P. Kane (Physical Research Laboratory, Ahmedabad, 
India) Jun. 1973 4 p Journal of Atmo.spheric and Terrestrial 
Physics, vol. 35, June 1973, p. 1249-1252. (International 
Symposium on Equatorial Aeronomy, 4th, Ibadan, Nigeria, 
Sept. 4-9, 1972.) Research .supported by the Department of 
Space of India. 

The best estimate of the amplitude of the electrojet 
signature at any particular local time when the POGO satellite 
traversed the electrojet region as given by Cain and Sweeney 
(1972) should be directly comparable to the ground-observed 
electrojet strength at the >amc local time. For ground 
observations the equatorial station Trivandrum and the low 
latitude station Alibag were used. The results of the 
comparison are presented in a graph, taking also into account 
the subjective estimates of the amplitude uncertainty. G.R. 

A73-3I772 

ON THE CORRELATION OF THE GROUND DATA AT 
IBADAN WITH POGO SATELLITE RESULTS. 

t. Oni (Ibadan, University. Ibadan, Nigeria) Jun. 1973 5 p 
Journal of Aimospheric amt Terrestrial Physics, vol. 35, June 
1973, p. 1267-1271. (International Symposium on Equatorial 
Aeronomy, 4th, Ibadan. Nigeria, Sept. 4-9, 1972.) 

POGO satellite data are compared with the ground data 
at Ibadan. Results show poor correlation The ratio 
ground/POGO obtained from the scatter diagrams and 
extrapolated to the value of the jet axis is compared with 
other ratios from India, Addis Ababa and Huancayo. The 
variation in the ratios from different zones is discussed in 
the light of the results of the preliminary work on the upper 
mantle conductivity structure in Nigeria. It is concluded 
that the conventional model of image plane approximation 
used by Chapman and others in deducing the induction part 
of the electrojet is unrealistic in the face of recent results of 
solid earth physics study. (Author) 

A73-3I773 

ELECTROJET MEASUREMENTS FROM SATELLITE 
AND GROUND. 

D. G. Osborne (University, College, London, England) Jun. 
1973 7 p Journal of Atmospheric and Terrestrial Physics, 
vol. 35, June 1973, p. 1273-1279. (International Symposium 
on Equatorial Aeronomy. 4th, Ibadan, Nigeria, Sept. 4-9, 
1972.) Research supported by the University of Dar es 
Salaam. 

Of the 2(X)0 OGO-4 and OGO-6 equatorial passes, 112 
were within 10 deg either side of Addis Ababa. Twenty-five 
passes happened during magnetically quiet periods when the 
index Ap was le^s than 4. Correlations were sought be- 
tween the effect of the equatorial electrojet at satellite altitude 
and ground measurements. When the ground values Delta- H 
(AA) were read at the LT corresponding to the local lime 
at the longitude of the >atclliie, the correlation is very good 
for 80 per cent of the observations. The inverse slope of 
the ground effect versus satellite effect is about 3.8 for Addis 
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Ababa. A Dcita-ll ( \,\) threshold of about 40 gammas was 
found below which the satellite did not register any eleclrojel 

(Author) 

A7A-32964* 

Ti?fv^v t\ SKCOM) HARMONIC RADIA- 

u?vrVVlV RSTSOBSI R\ KI) AT KII.OMETRIC 

>» A V r. Lt, ,>(.j 1 MS. 

F. T Haddock and H. Alvarez (Radio Astronomy Ob- 
s^ervatory, Ann \rbor. Mich.) Mar. 1973 14 p refs Solar 
Physics, vol, 29. Mar. 1973, p. 183-196 
(Contract NAS5-9099) 

present the analysis of 64 type 3 solar bursts that 
drifted frorn 3..^ MHz down to the range 350-50 kHz between 
March 1968 and February 1970. Bursts arrival times were 
predicted by a simple model and then compared with 
observattons. The results show that, as the bursts drift the 
fundamental often disappears below a certain frequency r'anize 
while the second harmonic remains. Below about I MH"z. 
the Mcond harmonic occurrence predominates. Recoenizing 
this fact we deduce a mean velocity of 0.32c plus or'minus 
0.02c for the e.xciter particles, where the uncertainty is the 
standard error and c the velocity of light in vacuum- the 
electron denstty model used is comparable to a solar wind 

(Author) 

A73-32965* 

fvP^^'^BLRSTs'^’^^^'^' KM-WAVE 

H. Alvarez and F. T. Haddock (Radio Astronomy Ob- 
servatory. Ann Arbor, Mich.) Mar. 1973 13 p refs Solar 
Physics, vol. 29, Mar. 1973, p. 197-209 
(Contract NAS5-9099) 

The analysis of type 3 bursts observed from the OGO 5 
satellite between 3.5 MHz and 50 kHz eives an empirical 
expression for the frequency drift rate as a function of 
^frequency that is valid from 75 kHz to 550 MHz. Using 
■his expression and some simplifying assumptions we obtain 
mdirec ly an empirical formula for the election density 
distribution of the solar wind to I AU which is consistent 
With published \a!ucs of electron density and with observed 
type 3 burst drift rates. (Author) 

A73-3329.3jl/ 

PRIMARY roSMir ray FLECTROVS 

P, Meyer (Chicago, University, Chicago. III.) 1972 19 n 

uu Conference on Cosmic Rays, 12th 

Hobart, Tasmania. Australia, .August 16-25, 1971 invited 
and Rapporteur Papers, Hobart, Australia, University of 
Tasmania. 972. p, 235-251; Discussion, p. 252, 253. 
mn M f energies from a few keV to about 

Or? frequently observed. Questions of the modula- 

tion of galactic electrons are discussed, giving attention to 
an application of the transport equation^he 1 1 veTsollr 
'density changes of l6w energy 
dectrons. and Forbush decreases. It is pointed out that anv 
measurement of the spectrum of high energy cosmic ray 
electrons is an exceedingly difficult experimental task. The 
specific manner m which high-energy cosmic ray electrons 
lose energy during their life in the galaxy is investigated 

G.R. 

A 73-33436 

ELECTRON TEMPERATTRF 
TO GRID PLANE POTENTIAL 
IN retarding POTENTIAL 

^ /• Yadlowsky, and E. C. Whipple. Jr. 
t.^OAA Aeronomy Laboratory, Boulder, Colo.) 1 Jun, 1973 

1973 p*^%07%V6 Research, vol. 78. June I, 


A73-33437* 

|^>N ( Vn.oTRON W A\ E,S OBSERVED IN THE POLAR 


*^|]'^^'’'!^MTRW Systems Group. Redondo Beach, 
rl'f! ^"i*^ F' T- .Russell (California. L'niversity. Los Angeles 
’ ' •'7 ^ P refs Journal of Geophvsicai 

Research, vol. 78, June 1, 1973, p. 2917-?9'>5 
(Contracts NAS5-9278 N.AS5-9098) 

During the penetration by OGO 5 of the low-latitude 
disturbed polar cusp region on Nov. 1, 1968, while a maior 
magnetic storm was in progress, a variety of plasma wave 
aaiviiy was observed. Observations of waves with amplitudes 
less than _ r of the background magnetic field intensity and 
having frequencies between approximately 0.67 and 0.87'times 
the ocal proton gyrofrequency arc described. The polarization 
indicates that they are propagating at an 
appreciable angle to the local geomagnetic field line direction 
The source of these waves has not been determined, but 
currents and gradient drifts are suggested as possible 

(Author) 

A73-33438* 

.ADDITIONAL RESl I.TS FROM .AN OCO-6 EXPERI- 
MENT CONCERNING IONOSPHERIC ELECTRIC \ND 

electromagnetic fields in the ranI^V h^ 

T. Laaspere and W. C, Johnson (Dartmouth College 
Hanover, N^H.) 1 Jun. 1973 19 p refs Journal of 

Geophysical Research, vol. 78, June 1, 1973, p. 2926-2944 
(Contract NAS5-9305; Grant NGR-30-00 1-041) 

A73-3344I* 

BE effec ts on THE DISTRI- 

BL LION OI- HELII M AM) \RGO\ IN THE F4RTH’<5 
LPPER ATMOSPHERE EARTH S 

Space Flight Center, 

A ^ (Michigan, University, Ann 

Arbor, Mich.) 1 Jun. 1973 15 p refs Journal of Geophvsica" 
Research, vol. 78, June I, 1973, p. 2977-2991. 

A73-33449* 

MAGNETOSPHERIC si b- 
ST(>RMS ON Al GISI |968. I: STVTE OF THE 

MAGNETOSPHERE. c. xjr iml 

R. L. (Caiifornia. University, Los .AiiitcleN, Calif ) 

I Jun 1973 10 p refs Journal of Geophysical Research, 

vol. ,8. June I. 1973, p. 304T3053 
(Grant NGL-05-007-004) 

I f magnetosphere on August 15, 1968 as 

mdjees and ground magneiograms, is 
described. Onset times of various phases of two magneto- 

nrn These subs.orms occ-urred 

while the OGO ^ satellite was inbound on the midnight 
meridian through the cusp region of the geomagnetic tail. 

It IS concluded that al least two worldwide substorm 
expansions were preceded by growth phases. M.V E 

A73-33450‘ 

STOR\l‘sTU‘iVrM e r 'TAGNETO.SPHERIC SL B- 
SlIeR M aGNlIo^^^^^^^^ '= SOLAR WIND AND 

R. L.McPherron (California. University, Los Angeles. Calif.), 
^•^• *^^rks ( Washington. University, Seattle, W'ash ) D 

LlFn^md ’^‘^““'■ch Center. Moffett Field! 

CahL), and M D. Montgomery (California, University Los 
Alamos. N Mex.) 1 Jun. 1973 8 p refs JourU of 

'^'•'^'^ttreh. vol. 78. June 1, 1973. p. 3054-3061 
AhC-ARPA supported research 

{(Tomract N00014-69-A-0200-40i6; Grants NSF GA-487' 
^GL-0^-(X)7-004: NGR-()5-(X)7-305) 

Investigation of the changes in the solar wind and the 
outer magnetosphere associated with two substorms that 
occurred on August 15, 1968. The results of the study suggesf 
particles in the magnetosphere mav be'^re- 
diNtributed by perturbations well before an auroral expansion 
Thi. gives support to the assumed existenke of a maencto- 
sphenc suhstorm growth phase. M V H 
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A73-3345I* 

SATELLITE STI DIES OF M AGNETOSPHERIC SLB- 
STORMS ON Al GI ST 15, l%8 3: SOME KEATl RES 
OF MAGNETOSPHERIC CONVECTION 

D. L. Carpenter (Stanford University, Stanford, Calif.) and 
C. R. Chappell (Lockheed Research Laboratories, Palo Alto, 
Calif.) 1 Jun. 1973 6 p refs Journal of Geophysical 

Research, voL 78, June I, 1973, p. 3062-3067. 

(Contract NAS5-9092; Grants NSF GA-12317; NSF 
GA-1%08: NSF GA-18128; NGR-05-020-288; 
NGL-05-020-008) 

New details of unsteady magnetospheric convection and 
gradual erosion of the plasmasphere during a weak magnetic 
storm are revealed in the light of presented ground data 
and OGO 4 and OGO 5 data for August 13-15, 1968. These 
new findings suggest that westward electric fields of the order 
of 0.5 mv/m were present in the midnight sector during the 
substorms studied. m7v.E. 

A73.33452* 

SATELLITE STL DIES OF MAGNETOSPHERIC SL B- 
STORMSON ALGI ST 15, 1968. 4: OGO-5 MAGNETIC 
FIELD OBSERV ATIONS. 

R. L. MePherron, C. T. Russell, P. J. Coleman, Jr. (California, 
University, Los Angeles, Calif.), and M. P. Aubry 1 Jun. 
1973 1 1 p refs Journal of Geophysical Research, vol. 78, 
June I, 1973, p. 3068-3078. Research supported by the 
European Space Research Organization. 

(Contract NAS5-9098) 


A73-33453* 

SATELLITE STl DIES OF M AGNETOSPHERIC SI B- 
STORMS ON AIGLST 15, 1968. 5: ENERGETIC 

ELECTRONS, SPATIAL BOUNDARIES, AND WAVE- 
PARTICLE INTERACTIONS AT OGO-5. 

M. G. Kivelson, T. A. Farley, and M. P. Aubrv (California, 
University, Los Angeles, Calif.) I Jun. 1973* 14 p refs 
Journal of Geophysical Research, vol. 78, June I, 1973. 
p. 3097-3092. 

(Contract NAS5-9097) 


A73-33454* 

SATELLITE STIDIES OF MAGNETOSPHERIC SI B- 
STORMSON AUGl ST 15, 1968. 6: OGO 5 ENERGh I IC 
ELECTRON OBSERVATIONS. PITCH ANGLE DISTRI- 
BUTIONS IN THE NIGHTTIME M \(;NET0SPHERE 
H. I. West, Jr., R. M. Buck, and J. R. Walton (California, 
University, Livermore, Calif.) I Jun. 1973 10 p refs Journal 
of Geophysical Research, vol. 78, June 1, 1973, p. 3093-3102. 
AEC-NASA supported research. 

(NASA Order S-70014-G) 


A73-33455* 

SATELLITE STl DIES OF MAGNETOSPHERIC SUB- 
STORMS ON AL GUST 15, 1968. 7 : 0(;0-5 ENERGETIC 
PROTON OBSERVATIONS. SPATIAL BOUNDARIES 
R. M. Buck, H. I. West, Jr. (California, University, Livermore, 
Calif.), and R. G. D'Arcy, Jr. (Bartol Research Foundation, 
Swarthmore, Pa.) I Jun. 1973 16 p refs Journal of 

Geophysical Research, vol. 78, June 1, 1973. p. 3103-3118. 
AEC-N.AS.A supported research. 

(NASA Order S-70014-G) 


A73-33456^ 

SATELLITE STUDIES OK MAGNETOSPHERIC SUB- 
STORMS ON AUGUST 15, 1968. 8: OGO-5 PLASMA 

W A\ E OBSER\ ATIONS. 

F. L. Scarf, R. W . Fredricks (TRW Systems Group, Redondo 
Beach, Calif.), C. F. Kennel, and F. V. Coroniti (California, 
University, Los Angeles, Calif.) 1 Jun. 1973 12 p refs 

Journal of Geophv^ical Research, vol. 78, June 1, 1973. 
P. 3119-3130. 

(Loniract N AS5-9278) 


.A73-33457* 

SATELLITE STUDIES OF MAGNETOSPHERIC SUB- 
STORMSON AUGUST 15. 1968. 9: PHENOMENOLOGI- 
CAL MODEL FOR Si BS10RMS. 

R. L. MePherron, C. T. Russell (California, University, Los 
Angeles, Calif.), and M. P. Aubry (CNET, Issy-les- 
Moulineaux, Hauts-de-Seine. France) 1 Jun. 1973 19 p 

refs Journal of Geophysical Research, vol. 78, June I, 1973, 
p. 3131-3149 

(Grant NGR-05-007-004) 

Observations made during three substorms on August 15, 
1968, are shown to be consistent with current theoretical 
ideas about the cause of substorms. The phenomenological 
model described in several preceding papers is further 
e.xpanded. This model follows closely "the theoretical ideas 
presented more quantilativelv in recent papers by Coronti 
and Kennel (1972 and 1973)/ M.V.E. 


A73-33464* 

QLIETTIME M AGNETOSPHERIC FIELD DEPRESSION 
AT 2.3-3 6 E AR I H R ADII. 

M. Sugiura (NASA, Goddard Space Flight Center, Labora- 
tory for Space Physics, Grccnbelt, Md.) 1 Jun. 1973 4 p 
refs Journal of Geophysical Research, vol. 78, June 1, 1973, 
p. 3182-3185. 

Flux gate magnetometer data from OGO 5 are presented 
that establish the existence of large field depressions under 
conditions of varying degree of disturbance at distances 
ranging from 2.3 to 3.6 earth radii at all local times. For 
this study, flux gate data obtained near perigee during the 
period of approximately one year from Jan/ 21, 1969, to 
Feb. 23, 1970, were used. M.V.E. 

A73-33876* 

THE PLASMASPHERE DURING A MAGNETIC RE- 
COVERY PERIOD: A COMBINED STUDY OF THE 

OGO-4 AND 0(;0-5 SATELLITE DATA AND OF 
WHISTLERS RECEIVED AT THE GROUND [LA 
PLASMASPHERE FN PLRIODE DE RECOUVREMENT 
MAGNETIQUE: ETUDE COMBINEE DES DONNEES 

DES SATEI LITES 0(.0^, OGO-5 ET DES .SIFFLE- 
MENTS RFC US \l SOL] 

P. Corcuff, \. CorcLiff (Poitiers. Universite. Poitiers, France), 
D. L. Cappcntjcr (Strinford University, Stanford. Calif.), C. 
R. Chappell (Lockheed Research Laboratories, Palo Alto, 
Calif.), J, Vigneron (Groupe de Recherches lonospheriques, 
Saint-M aur-des-F osscs. Val-de-Marne, France), and N. 
Kleimenova (Akadcmiia Nauk SSSR, Institut Fiziki Zemli, 
Moscow, USSR) Dec. 1972 17 p refs Annalcs de 

Geophysique, vol. 28, Oct.-Dec. 1972, p. 679-695. In 
FRENCH; In French Research supported by the Centre 
National de la Recherche Scientifique et .Administration des 
Terres Australes et Aniarctiqucs Francaises. 

(Contract NAS5-9092: Grants NSF GV-28840X; NSF 
GA-18128; NSF GA-32590X: NG L-05-020-008; 
NGR-05-020-288) 


A73-34783* 

ELECTRON DEPLETION IN THE WAKE OF IONOS- 
PHERIC SPACECRAFT: A COMPARISON BETWEEN 

RESULTS FROM LANGMl IR PROBES AND ANTEN- 
NAS. 

U. Samir (Michigan, Universilv, Ann Arbor, Mich.; Tel Aviv 
University, Tel Aviv, Israel) and H. Weil (Michigan, 
University. Ann Arbor. Mich.) Jun. 1973 8 p refs Planetary 
and Space Science, vol, 21. June 1973, p. 993-1000. 

(Grant NGR-23-005-320) 


A73-36273* 
DEPENDENT E 
NORTH-SOU 1 H 
rERPLANElARV 


OK THE POLAR C USP ON THE 
COMPONENT OF THE IN- 
MAG NETiC FIELD. 
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A73-4I374 


M. G. Kivelson, C. T. Russeti (California, University, Los 
Angeles, Calif.), M. Neugebauer (California Institute of 
Technology, Jet Propulsion Laboratory, Pasadena, Calif.), 
P. L. Scarf, and R. W. Fredricks (TRW Systems Group, 
Redondo Beach. Calif.) 1 Jul. 1973 12 p refs Journal of 
Geophysical Research, vol. 7X. July 1, 1973, p. 3761-3772. 
(Contracts NAS5-9097; NAS5-9278;' NAS7- 100; Grant 
NGR-05-007-305) 


A73-36275 

SYNOPTIC SL RV i:v FOR THE NEl TR VL LINE IN THE 
MAGNETOTAIL DL RING THE SI BSTORM EXPAN- 
SION PHASE. 

A, Nishida and N. Nagayama (Tokyo, University, Tokyo. 
Japan) 1 Jul. 1973 17 p refs Journal of Geophysical 

Research, vol. 78, July 1, 1973, p. 3782-3798. 

A self-consistent tail current sheet model described by 
an exact analytic solution of the time-independent Vlasov- 
Maxwell equations is presented. The model has a slingshot 
field configuration with field lines outside the plasma sheet 
slightly flared in the antisolar direction. It is pointed out 
that when the model parameters are adjusted to agree with 
the spatial variation along the tail the required thickness of 
the neutral sheet must be about 2.5 earth radii, instead of 
less than or equal to 1 earth radius, as indicated by 
observations. Furthermore, it is shown qualitatively that a 
considerable velocity shear must be present in the tail current 
sheet if the plasma sheet is indeed much thicker than the 
neutral sheet. (Author) 

A 73-36645* 

NEUTRON MEASUREMENTS IN SPACE. 

J. A. Lockwood (New Hampshire, University, Durham, N.H.) 
Jun. 1973 57 p refs Space Science Reviews, vol, 14, June 
1973, p. 663-719. 

(Contract NAS5-9313: Grants NSF GA-33858; 
NGR-30-002-074) 

The experimental measurements of the neutron flux and 
energy ^pect^unl in space .since 1964 are reviewed and related 
to the theoretical predictions. A discussion of the neutron 
sources is presented. The difficulties associated with neutron 
measurements of both the atmospheric neutron leakage flu.x 
and solar neutrons are included. Particular emphasis is placed 
upon the neutron leakage flux and energy nieasureinenls at 
energies greater than about 1 MeV. The possibilities of 
CRAND as a source for the energetic trapped protons are 
discussed in light of recent measurements of the 10- to 
100-MeV neutron flux. The current status of the solar neutron 
flux observations is also presented. An attempt is made to 
interpret and discuss recent neutron measurements. In order 
to understand these results, the theoretical predictions of 
the neutron fluxes and energy spectra from possible neutron 
sources are briefly presented. (Author) 

A73-38939* 

EQUATORIAL AIRGLOW AND THE IONOSPHERIC 
GEOMAGNETIC ANOMALY. 

S. Chandra, E. I. Reed, B. E. Troy, Jr. (NASA, Goddard 
Space Flight Center. Laboratory for Planetary Atmospheres, 
CJreenbell, Md.), and J. E.' Blamont (CNRS, Service 
d Aeronomie, Verrieres-le-Buisson, Essonne, France) 1 Aug. 
1973 II p refs Journal of Geophysical Research, vol. 78, 
Aug. 1, 1973, p. 4630-4640. 

OGO 4 observations of the 0 I (6300-A) emissions have 
revealed a global pattern hitherto undetected from the 
ground-based observations. It is seen that the postsunset 
ernission of O 1 (6300 A) in October 1967 is very asymmetrical 
With respect to the geomagnetic equator in certain longi- 
tude regions and shows poor correlation with the electron 
density measured simultaneously from the same spacecraft. 
This asymmetry is less marked in the UV airglow. O 1 
(1356 A), which appears to vary as the square of the 
naximum electron density in the F region. The horizon scan 
data of the 6300- \ airgtow' reveal that the latitudinal 
asymmetry is associated with asymmetry in the height of 


the O I (6300-A) emission and hence with the altitude of 
the F2 peak. From the correlative studies of the airglow 
and the ionospheric measurements the mechanisms of the 
UV and the 6300 A cmiso^ons are discussed in terms of the 
processes involving radiative and dissociative recombination. 
Theoretical expressions arc developed which relate the airglow 
data to the ionospheric parameters. (Author) 

A73-38941* 

ROLE OF GAS-SURFACE INTERACTIONS IN THE 
REDUCTION OF OGO-6 NFUTRAU PARTICLE MASS 
SPECTROMETER DATA. 

A. E. Hedin (NASA, Ooddard Space Flight Center, 
Greenbell, Md.). B. B. Hinton, and G. A. Schmitt (Michigan, 
University, Ann Arbor, Mich.) I Aug. 1973 18 p Journal 
of Geophysical Research, vol. 78, Aug. 1, 1973, 

p. 4651-4668. 

(Contract NAS5-9328: Grant NGR-23-005-651) 

Data obtained with the quadrupole mass spectrometer 
aboard the OGO 6 sateltne show the effects of significant 
surface interaction processes, including nearly complete 
recombination of incomirrs atomic oxygen on the walls of 
the instrument antechambicr plus adsorption and desorption 
of oxygen and carbon moruuoxide. The observed data are fit 
by solving the time-dependiiOin. continuity equations accounting 
for production and loss of aiiomic oxygen, molecular oxygen, 
and (in the case of mass 25S) carbon monoxide. The surface 
parameters that best fit the data are selected and applied to 
the determination of ambirant densities and their estimated 
errors. (Author) 

A73-39074# 

EXTRATERRESTRIAL tXTRA VIOLET RADIATION 
AND THE PARAMETER OF THE HI MEDH M NEAR 
THE SUN. [EXTRATERRtSTRISC HE U LTR A VIOLETT- 
STRAHLUNG UNI) DIE PARAMETER DES SONV 
ENNAHEN HI-MEDR MS] 

H. J. Fahr and G. Lay (Bonn, Universitaet, Bonn, West 
Germany) 1973 5 p refs Astronomische Gesellschaft, 

issenschaftliche Tagung. Vienna, Austria, Sept. 18-23, 1972 
in GERM.AN; In GermaiT. Astronomische Gesellschaft, 
Mitteilungen. no. 32. 1973. p. 198-202. 

It is indicated that exr-'aierrestrial UV radiation at 
12)6 A can be interpreted; as a result of solar radiation 
scattering at the same win.eiength on interstellar neutral 
hydrogen in interplanetary spaced It is theorized that the 
interstellar HI medium pcncurates into the solar system from 
a certain direction and thaix its density becomes there 
anisotropic, the anisotropy level being dependent on the 
parameters of the HI medium al the time of penetration. 
This direction and the HI medium velocity can be determined 
from the structure of LymaiiHalpha isophots as measured by 
the OGO-5 satellite. V.Z. 

\13-4U14*II 

THE DETECTION OF INTERMEDIATE’ SIZE MAG- 
NETIC ANOMALIES IN COSMOS 49 AND OGO-2, 4, 6 
DATA. 

R. p. Regan, W. M. Davis (LJ.S. Geological Survey, Silver 
Spring, Md.), and J. C. Cain: (NASA, Goddard Space Flight 
Center, Greenbelt, Md.) 1973 5 p refs In: Space research 
13: Proceedings of the Fifteenth Plenary Meeting, Madrid, 
Spain, May 10-24, 1972. Voiiume 2, Berlin, East Germany, 
Akademie-Verlag GmbH, 1973, p. 619-623. 

Benkova, Dolginov and Siimonenko have recently reported 
the presence of intermediate size magnetic anomalies from 
Cosmos 49 data and hypotluesized a crustal and/or upper 
mantle origin for these, We have examined the spherical 
harmonic models of the internal potential function, based 
on the OGO 2, 4 and 6 data and verified the locations and 
amplitudes of those anorrrailies with wavelengths of ap- 
proximately 40(X) km. The patterns of delta-F so computed 
were then compared with the IZMIRAN maps and also 
were analyzed slaiisiicaliy, iti: both the spatial and frequency 
domains, using residuals computed from the raw Cosmos 
49 data. The two sets of data were thus derived from 
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completely independent sets of observations and field 
references. The two patterns are shown to agree very well 
over the whole earth surface up to the 50 deg latitude limit 
of Cosmos 49. (Author) 

A73-41497* 

DECAY TIXE OK TYPE 3 SOLAR Bl RSTS OBSERVED 
AT KILOMETRIC WAVELENGTHS 

H. Alvarez and F. T. Haddock {Michigan, Ifniversity, Ann 
Arbor, Mich.) May 1973 8 p refs Solar Physics, vol. 30, 
May 1973, p. 175-182. 

(Contract NAS5-9099) 

Type 3 bursts were observed between 3.5 MHz and 
50 kHz by the University of Michigan radio astronomy 
experiment aboard the OGO 5 satellite. Decay limes were 
measured and then combined with published data ranging 
up to about 200 MHz. The observed decay times increase 
with decreasing frequency, but at a rate considerably slower 
than that expected from electron-proton Coulomb collisions. 
At 50 kHz, values differ by about a factor of 100. Using 
Hartle and Sturrock's solar wind model. Coulomb collisional 
frequencies were computed and compared with the ap- 
parent collisional frequencies deduced from the observations. 
It was found that the ratio of observed to computed values 
varies with heliocentric distance according to an inverse 0.71 
power. (Author) 

A73-4I498* 

UPPER LIMIT TO THE 1-20 MEV SOLAR NEUTRON 
FLUX. 

J. A. Lockwood, S. O. Ifedili, and R. W. Jenkins (New 
Hampshire, University, Durham, N.H.) May 1973 9 p 

refs Solar Phvsics, vcl. 30. Mav 1973, p. 183-191. 

(Contract NAS5-9313; Grant NG R-30-003-008) 

The upper limit on the quiet time solar neutron flux 
from ! to 20 MeV has been measured to be less than .002 
neutrons at the 95% confidence level. This result is deduced 
from the OGO 6 neutron detector measurements of the 
day-night effect near the equator at low altitudes for the 
period from June 7 to Dec. 23. 1969. The OGO 6 detector 
had very low (less than 4%) counting rate conlnbuiions from 
lokally produced neutrons in the detecting system and the 
spacecraft and from charged-particle interactions in the 
neutron sensor. (Author) 

A73-41912* 

ELECTRON CONCENTRATIONS C ALCULATED FROM 
TYE LOWER HYBRID RESONANCE NOISE BAND 
OBSERVED B\ OGO-3 

W. J. Burtis (Stanford University, Stanford, Calif.) I Sep. 
1973 9 p refs Journal of Geophysical Research, vol. 78, 
Sept. 1, 1973, p. 5515-5523. 

(Grants NGL-05-020-008: NGR-05-020-288) 

A noise band at the lower hybrid resonance (LHR) is 
often detected by the VLF and ELF receivers on OGO 3, 
using the electric antenna. In some cases the noise band is 
at the geometric mean gyrofrequency as measured by the 
Goddard Space Flight Center (GSFC) magnetometer, and 
local LHR in a dense H(+) plasma is indicated. In such 
cases, electron concentration can be calculated, if it is assumed 
that heavy ions are negligible. Observations at midlatitudes 
and altitudes of a few earth radii show local concentrations 
as low as 1.4 electrons/cu cm. In one case the concentrations 
obtained from the LHR noise band agree with those measured 
simultaneously by the GSFC ion mass spectrometer within 
a factor of 2. In another case the concentration is observed 
to fall by a factor of 2 in 150 km and then to decrease 
roughly as R to the minus fourth power, in agreement with 
whistler measurements outside the piasniapau.se. (Author) 

A73-4I914 

LATITUDE AM) LOCAL TIME DEPENDENC E OF 
PRECIPITATED LOW-ENERGY ELECTRONS AT HIGH 
LATITUDES. 

G, Gustafsson 1 Sep. 1973 16 p refs Journal of Geophysical 
Research, vol. 78, Sept. I, 1973, p. 5537-5552. 


Data from particle detectors on board the satellite 
OGO 4 were used to study the precipitation of electrons in 
the energy range from 0.7 to 24 keV. The latitude dependence 
of these particles in the Uveal time region from midnight to 
dawn has been investigated in detail. The analysis shows 
that the precipitation oT particles with energies from 2.3 to 
24 keV is centered at an invariant latitude of about 68 deg 
at midnight with a clear shift in latitude with increasing 
local time, and that this shift is more pronounced for lower 
energies. The highest fluxes of particles in this energy interval 
are measured at midnight, and they decrease rapidly with 
local time. In the dawn region, the location of the maximum 
precipitation for different energies varies about 1 deg of 
latitude for each unit of Kp, but the relative distribution 
remains almost unchanged. The fact that different energies 
have their maximums at different latitudes implies that the 
flux spectrum of precipitated particles, when measured at a 
certain latitude, has a peak at an energy corresponding to 
the energy of maximum precipitation at the latitude. 

(Author) 

A73-41919* 

EFFECTS OF INTERHtMISPHERE TRANSPORT ON 
PLASMA TEMPERATLRES AT LOW LATITUDES. 

G. J. Bailey, R. J. Moffett (Sheffield, University, Sheffield, 
England), W. B. Hanson, and S. Sanatani (Texas, University, 
Dallas, Tex.) 1 Sep. 1973 14 p refs Journal of Geophysical 
Research, vol. 78, Sept. K 1973, p. 5597-5610. 

(Contract NAS5-931I: Grant NSR-44-004-029) 

The thermal balance of the equatorial plasma between 
300 and 800 km is exaimined. Steady state nighttime 
calculations are made for O-^, H f, and electrons. The 
following features are included: collisional heat transfer 
between ions, electrons, and neutrals; ion and electron thermal 
conduction along the Held lines; curvature of the field lines; 
nonlinear advection due to field-aligned ion and electron 
rnotions; and convective oompression or expansion due to 
field-aligned and E x B motions. The ion velocities necessary 
to calculate the effects of convection are obtained from the 
work of Moffett and Hanson, who include a meridional 
wind across the magnetic equator in their calculations. It is 
shown that field-aligned interhemisphere plasma flows 
appreciably affect the plasma temperatures, (Author) 

A73-4I925* 

SATELLITE ULTRAVIOLET MEASUREMENTS OF 
NITRIC OXIDE ELIORESCENCE WITH A DIFFUSIVE 
TRANSPORT MODEL. 

D. W. Rusch (Colorado, University, Boulder, Colo.) 1 Sep. 
1973 II p refs Journal of Geophysical Research, vol. 78, 
Sept. 1, 1973, p. 5676-5686. 

(Contract NAS5-9315) 

Twilight measurements of fluorescence in the (I, 0) 
gamma band of nitric oxide were made from June 1967 to 
January 1969 by an ultraviolet scanning spectrometer on 
board the polar orbiting satellite Ogo 4. Nitric oxide vertical 
column emission rates were measured between solar zenith 
angles of 93 and 98 deg. Seasonal and latitudinal variations 
were found to be less than a factor of 1.3, the scatter and 
uncertainty in the data prohibiting more precise determina- 
tions from being made. Time independent chemical diffusion 
models for the vertical distribution of nitric oxide agree well 
with profiles measured from sounding rockets. The column 
emission rates calculated from the theoretical models are 
larger than the satellite measurements by a factor of 3. 

(Author) 

A73-43693* 

A MAGNETOSPHERIC FIELD MODEL INCORPORAT- 
ING THE OGO-3 AND 5 MAGNETIC FIELD OBSERVA- 
TIONS. 

M. Sugiura (NASA. Goddard Space Flight Center, Laborat- 
ory for Space Physics, Greenbelt, Md.) and D. J. Poros 
(Computer Sciences Corp.. Silver Spring, Md.) Oct. 1973 
11 p refs Planetary and Space Science, vol. 21, Oci. 1973, 
p. 1763-1773. 
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A magnetospheric fidd model is presented in which the 
usually assumed toroidal ring current is replaced by a circular 
disk current of finite thickness that extends from the tail to 

geocentric distances less than 3 earth radii. The drastic 
departure of this model from the concept of the conventional 
ring current lies in that the current is continuous from the 
zail to the inner magnetosphere. This conceptual change was 
required to account for the recent results of analysis of the 
OGO 3 and 5 magnetic field observations. In the present 
model the cross-tail current flows along circular arcs 
concentric with the earth and completes circuit via surface 
currents on the magnetopause. Apart from these return 
currents in the tail magnetopause. Mead's (1964) model is 
used for the field from the magnetopause current. The 
difference scalar field. Delta B, defined as the difference 
between the scalar field calculated from the present model 
and the magnitude of the dipole field, is found to be in 
gross agreement with the observed Delta B. (Author) 

A73-451 12* 

ELECTRON OBSERVATIONS IN THE SOLAR WIND 
AND MAGNETOSHE.ATH. 

J, D. Scudder, K. W. Ogilvie (NASA, Goddard Space Flight 
Center, Laboratory for Extraterrestrial Physics, Greenbelt, 
Md.), and D. L. Lind (NASA, Johnson Space Center, 
Astronaut Office, Houston, Tex.) 1 Oct. 1973 14 p refs 

Journal of Geophysical Research, vol. 78, Oct. 1, 1973, 
p. 6535-6548 

Electron temperature measurements taken by a triaxial 
electron analyzer on OGO 5 in the solar wind and in the 
magnetosheath are interpreted. In the interplanetary medium, 
observations made on the bow shock connected lines of 
magnetic force have been separated from those made on 
non-bow-shock connected lines. The dependence of electron 
thermal properties on the local field geometry is discussed 
together with features of electron temperature and density 
discontinuities across the bow shock. TTie velocity distribu- 
tion function is characterized together with temperature and 
density variations in a part of the dawn magnetosheath. 

T.M. 

A73-45121* 

DISTRIBtTION OF ATO.MIC OXYGEN IN THE UPPER 
ATMOSPHERE DEDUCED FROM OGO-6 AIRGLOW 
OBSERVATIONS. 

T. M. Donahue, B. Guenther, and R. J, Thomas (Pittsburgh, 
University, Pittsburgh, Pa.) 1 Oct. 1973 28 p ref Journal 
of Geophysical Research, vol. 78, Oct. 1, 1973, 

p. 6662-6689. 

(Contract NASS- 1 1077; Grant NSF GA-27638) 

The atomic oxygen distribution as a function of altitude 
between 80 and 120 km and as a function of latitude has 
been deduced from OGO 6 557.7-nm airgow photometer 
data obtained between August 1969 and April 1970. The 
results indicate that the density ranges from 15 to 50 billion 
qer cu cm at 120 km; that there is a semiannual variation 
j3y a factor of 3 in the global average density near ICK) km 
in phase with the satellite drag semiannual effect; and that 
large latitudinal variations occur with maximums between 
40 and 60 deg in the winter hemisphere and sometimes 
deep minimums in the tropics. The implication of these results 
for meridional and vertical transport patterns is discussed. 

(Author) 

A74- 12627* 

SHOCK SYSTEM OF FEBRUARY 2, 1969 

T. Unti, M. Neugebauer (California Institute of Technology, 
Jet Propulsion Laboratory, Pasadena. Calif.), and C.-S. Wu 
(Maryland, University, College Park, Md.) 1 Nov. 1973 
20 p refs Journal of Geophysical Research, vol. 78, 
Nov. I, 1973, p. 7237-7256. 

(Contract NAS7-I00) 

The shock system observed in the solar wind by Pio- 
neer 9 and Ogo 5 on Feb. 2, 1969, consisted of the following 
major discontinuities: a forward slow shock; a forward fast 
^hock; a tangential diNConiinuily at which the density dropped 


sharply and the flow direction changed; a tangential 
discontinuity at which the magnetic field strength jumped 
to an unusually high value; two closely spaced tangential 
discontinuities that bracketed a region of even greater field 
strength and that fronted a region of very cool, very dense, 
helium-enriched plasma; a reverse fast shock of low Mach 
number; and a second reverse fast shock of very low Mach 
number. The event had aspects of both corotaling and 
flare-induced shock systems; it is suggested that the source 
of the disturbances was a flare occurring at or near an M 
region. (Author) 

A74-I2640* 

A CATALOG OF IONOSPHERIC F REGION IRREGU- 
LARITY BEHAVIOR BASED ON OGO-6 RETARDING 
POTENTIAL ANALYZER DATA 

J. P. McClure and W. B. Hanson (Texas, University, Dallas, 
Tex.) i Nov. 1973 10 p refs Journal of Geophysical 

Research, vol. 78, Nov. 1, 1973, p. 7431-7440. Research 
supported by the University of Texas 
(Contract NAS5-9311; NAS5-23184; Grants NSF 
GA-31318; NGL-44-004-001) 

Review of in situ data obtained with the aid of the 
retarding potential analyzer on board OGO 6 which reveal 
the nature of ionospheric irregularities in the total ion 
concentration above 400 km. Except for the high-latitude 
regions, the ionosphere is usually observed to be very smooth 
in the daytime, but considerable structure is observed at 
night, particularly near the equator and at Atlantic longitudes. 
Although most of the irregularities observed appear to be 
stochastic in nature, many nearly monochromatic waveforms 
are observed near the equator. The topics discussed include 
the midlatitude scintillation boundary, iarge-amplilude 
equatorial irregularities, the fluctuation spectrum of typical 
F region irregularities, the lower edge of the equatorial 
F region, sinusoidal waveforms, ground glass irregularities, 
breaking wave irregularities, and regions of smooth and 
irregular ionization inside the polar cap. A.B.K. 

A74-I4219* 

THE RELATION BETWEEN LOW LATITl DE NEUTRAL 
DENSITY VARIATIONS NEAR 400 km AND MAGNETIC 
ACTIVITY INDICES 

A. D. . Anderson (Lockheed Research Laboratories, Palo .Mio, 
Calif.) Dec. 1973 12 p refs Planetary and Space Science, 
vol. 21, Dec. 1973. p, 2049-2060. 

(Coniract NAS5-9334) 


A74- 14274* 

RATE OF EROSION OF DAYSIDE MAGNETIC FLUX 
BASED ON A QUANTITATIVE STUDY OF THE 
DEPENDENCE OF POLAR CUSP LATITUDE ON THE 
INTERPLANETARY MAGNETIC FIELD, 

J. L. Burch (NAS.A, Goddard Space Flight Center, Labora- 
tory for Space Physics, Greenbelt, Md.) Nov. 1973 7 p 

refs Radio Science, vol. 8, Nov. 1973, p. 955-961. (AGU, 
NCAR, and NOAA, Chapman Memorial Symposium on 
Magnetospheric Motions, Boulder, Colo., June 18-22, 1973. 


A74- 14283* 

ACTIVE EXPERIMENTS, MAGNETOSPHERIC MODIF- 
ICATION, AND A NATl RALLY OCCURRING ANAL- 
OGUE. 

M. G. Kivelson and C. T. Russel (California, University, 
Los Angeles, Calif.) Nov. 1973 14 p ref Radio Science, 

vol. 8, Nov. 1973, p. 1035-1048. (AGU, NCAR, and NOAA, 
Chapman Memorial Symposium on Magnetospheric Motions, 
Boulder, Colo., June 18-22, 1973.) 

(Contracts NAS5-9097; NAS5-9098; N00014-73-C-0 130- 
Grant NGR-05-007-305) 

Recently, a scheme has been proposed which would 
modify the magnetosphere by injecting plasma near the 
equator beyond the plasmapause and inliating wave-particle 
instabilities. The expected effects have been examined 
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theoretically. Injection of plasma into this region is also a 
naturally occurring phenomenon produced by the cross-tail 
electric fields which arc associated with geomagnetic activity. 
For further investigation of magnctospheric instabilities the 

advantages of examining arliticially injected plasma (control 
of time and location of injection and of the volume of plasma 
injected) contrast with the advantages of studying natural 
enhancements (no extra payload, frequent occurrence). Thus, 
the two types of experiments are complementary. In 
preliminary studies of natural plasma enhancements both 
ULF and ELF emissions have been observed. The ELF noise 
is consistent with generation by the electron cyclotron 
instability. (Author) 

.\74- 14811* 

HELIOGR.APHIC LONGITI DE DISTRIBUTION OF THE 
FLARES ASSOCIATED WITH TYPE 3 BURSTS OB- 
SERVED AT KILOMETRIC WAVELENGTHS 
H. Alvarez, F. T. Haddock, and W. H. Potter (Michigan, 
University, Ann Arbor, Mich.) Aug. 1973 8 p refs Solar 
Physics, vol. 31, Aug. 1973, p. 493-500. 

(Contract NAS5-11174) 


A74- 15356* 

MEASUREMENTS OF THE ATMOSPHERIC NEUTRON 
LEAKAGE RATE 

J. A. Lockwood, S. O. Ifedili, and R. W. Jenkins (New 
Hampshire, University, Durham, N.H.) I Dec. 1973 8 p 
refs Journal of Geophysical Research, vol. 78, Dec. I, 1973, 
p. 7978-7985. 

(Contract NAS5-9313; Grant NGR-30-002-088) 

The atmospheric neutron leakage rale in the energy range 
from 0.01 to 10,000,000 eV has been measured as a function 
of latitude, altitude, and time with a neutron detector on 
board the OGO 6 satellite. The latitude dependence of the 
neutron leakage is in reasonable agreement with that predicted 
by Lingcnfelter (1963) and Light et al. (1973) if the neutron 
energy spectrum has the shape calculated by Newkirk (1963). 
The change in the neutron latitude dependence with the cosmic 
ray modulation agrees with the predictions of Lingenfelter 
and Light et a!. For several solar proton events enhancements 
were observed in the neutron counting rates at lambda greater 
than or equal to 70 deg. Such events, however, provide an 
insignificant injection of protons at E less than or equal to 
20 MeV into the radiation bells. An isotropic angular 
distribution of the neutron leakage in the energy range from 
O.I keV to 10 MeV best fils the observed altitude dependence 
of the neutron leakage flux. (Author) 

A74- 15496* 

DETERMINATION OF THE SOLAR LVMAN-ALPHA 
FLUX INDEPENDENT OF CALIBRATION BY ULTRA- 
VIOLET OBSERVATIONS OF COMET BENNETT) 

H. U. Keller and G. E. Thomas (Colorado, University, 
Boulder, Colo.) 1 Dec. 1973 4 p Astrophysical Journal, 
vol. 186, Dec. 1, 1973, pt. 2, p. L87-L90. 

(Contract NAS5-9327; Grants NGR-06-003-201 
NGL-06-003-052) 


A74- 17648 

ENERGY DISTRIBUTION OF PHOTOELECTRONS 
EMITTED FROM A SI RFACE ON THE OG(3-5 SATEL- 
LITE AND MEASUREMENTS OF SATELLITE POTEN- 
TIAL. 

K. Norman and R. M, Freeman (London, University College, 
Holmbury St. Mary, Surrev, England) Dordrecht, D. Reidel 
Publishing Co., 1973, p. '231-243; Discussion, p. 243, 244. 
1973 14 p In; Photon and particle interactions with surfaces 
in space: Proceedings of the Sixth ESLA B Symposium, 
Noordwijk, Netherlands, September 26-29, 1972. 


A74-17742* 

THE MAGNETOTAIL AND SLBSTORMS. 


C. T. Russell and R. L. MePherron (California, University, 
Los Angeles, Calif,) Dec. 1973 62 p refs Space Science 
Reviews, vol. 15, Nov.- Dec. 1973, p. 205-266. 

(Contracts NAS5-9097; NAS5-9098; Grants NSF 
GA-34148X: NGR-05-007-004: NGR -05-007-305) 

The tail plays a very active and important role in 
substorms. Magnetic flux eroded from the dayside magnetosp- 
here is stored here. As more and more flux is transported 
to the magnetotail and stored, the boundary flares more, 
the field strength in the tail increases, and the currents 
strengthen and move closer to the earth. Further, the plasma 
sheet thins and the magnetic flux crossing the neutral sheet 
lessens. The experimental evidence for these processes is 
discussed and a phenomenological or qualitative model of 
the substorm sequence is presented. In this model, the flux 
transport is driven by the merging of the magnetospheric 
and interplanetary magnetic fields. During the growth phase 
of substorms the merging rate on the dayside magnetosphere 
exceeds the reconnection rate in the neutral sheet. F.R.L. 

A74- 18364* 

POSTMIDMGHT CHORE S; A SUBSTORM PHENOM- 
ENON. 

B. T. Tsurutani and E. J. Smith (California Institute of 
Technology, Jet Propulsion Laboratory, Pasadena, Calif.) 
1 Jan. 1974 10 p refs Journal of Geophysical Research, 

vol. 79, Jan. 1, 1974, p. 118-127. 

(Contract NAS7-100) 

The ELF emissions were detected in the midnight sector 
of the magnetosphere in conjunction with magnetospheric 
substorms. The emissions were observed at local midnight 
and early morning hours and are accordingly called post- 
midnight chorus. The characteristics of these emissions such 
as their frequency time structure, emission frequency with 
respect to the local equatorial electron gyro-frequency, 
intensity-lime variation, and the average intensity were 
investigated. The occurrenc'c of the chorus in the ni'ghtside 
magnetosphere was investigated as a function of local time, 
L shell, magnetic latitude, and substorm activity, and the 
results of this analysis arc presented. Specific features of 
postmidnight chorus are discussed in the context of possible 
wave-particle interactions occurring during magnetospheric 
substorms. " " F.R.L. 

A74- 18372* 

EFFECT OF SATELLITE POTENTIAL ON DIRECT ION 
DENSITY MEASI REMLNTS THROUGH THE PLASM A- 
PAUSE. 

E. C. Whipple, J. M. Warnock, and R. H. Winkler (NOAA, 
Aeronomy Laboratory, Boulder, Colo.) 1 Jan. 1974 8 p 

refs Journal of Geophysical Research, vol. 79, Jan. 1, 1974, 
p. 179-186. NASA supported research 
(Contract NOAA-E-22-l-72(G)) 

A simplified theory has been developed for calculating 
the effect of satellite potential on the ion current measured 
by an experiment such as an ion mass spectrometer or an 
ion trap. The theory is based on the use of a spherically 
symmetric Debye potential distribution in the sheath around 
the satellite and is particularly appropriate for use in regions 
where the Debye length is large, such as in the plasmasphere 
and magnetosphere. Ion data obtained from the ion trap 
on the OGO 3 satellite during a pass through the plasma- 
sphere show excellent agreement with the theory. The inferred 
ion densities from this analysis are as much as 1 order of 
magnitude different from what would be inferred from 
previous analyses. (Author) 

A74- 18376* 

EMPIRICAL MODEL OF GLOBAL THERMOSPHERIC 
TEMPERATURE AND COMPOSITION BASED ON 
DATA FROM THE OGO-6 QUADRUPOLE MASS 
SPECTROMETER. 

A. E. Hedin, H. G. Mayr. C, A. Reber, N. W. Spencer 
(NASA, Goddard Space Flight Center, Greenbelt, Md.), and 
G. R. Carignan (Michigan. University, Ann Arbor, Mich.) 
1 Jan. 1974 ! 1 p refs Journal of Geophysical Research, 
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voL 79, Jan. I, 1974, p. 215-225. 

.474-18754*,^ 

GEOPHYSICAL PROPERTIES OF THE IONOSPHERIC 
IRREGLLARITIES RESPONSIBLE FOR RADIO SCLV 
TILLATION. 

J. P. McClure (Texas, University, Dallas, Tex.) Jan. 1974 
9 p refs American Institute of Aeronautics and Astronautics, 
Aerospace Sciences Meeting, 12th, Washington, D.C., 
Jan. 30-Feb. 1. 1974, 9 p. 

(Contracts NAS5-931I; NAS5-23184; Grants NSF 
GA-31318; NG L-44-004-026) 

(AIAA Paper 74-53) 

The properties of F-region ionospheric irregularities are 
described based on in-situ measurements of the actual 
waveforms of ion concentration. The spectral properties of 
the irregularities are discussed. In high, middle and low 
latitudes most of the irregularities observed fall into a single 
noisclike category having power spectra which can be 
approximated by f to the negative n-th power and S to the 
n-th power, where S is the irregularity scale size and n is 
approximately 2. Thus the spectral components have a 
maximum gradient which is almost independent of their size. 
Other categories of irregularities are also observed 
occasionally. (Author) 

A74-2I679* 

OBSERVATIONS OF THE INTERNAL STRLCTLRE OF 
THE MAGNETOPAUSE. 

M. Neugebauer, E. J. Smith (California Institute of 
Technology, Jet Propulsion Laboratory, Pasadena, Calif.), 
and C. T. Russell (California, University, Los Angeles, Calif.) 
I Feb. 1974 12 p Journal of Geophvsical Research, vol. 79, 
Feb. 1, 1974, p. 499-510. 

(Contracts NAS7-100; NAS5-9098) 

Magnetic field, plasma flux, and ELF wave data have 
been studied for several encounters of OGO 5 with the earth’s 
magnetopause. In one case of a crossing in the near-earth 
region of the geomagnetic tail, the structure agreed closely 
with a simple Chapman-Ferraro type of model with nearly 
complete neutralization of the charge separation electric field. 
Departures from the simple structure were observed at other 
magnetopause crossings. One crossing revealed a well-defined 
double structure with a large change in field direction closer 
to lye earth than the ion flux and field strength gradients. 
The thickness of the magnetopause often depended on whether 
the change in field strength, the change in field direction, 
or the change in ion flux was being considered. Bursts of 
ELF waves were occasionally observed at the 
magnetopause. T.M. 

A74-21680* 

PLASMA WAVES IN THE DAYSIDE POLAR CUSP 2: 
MAGNETOPAUSE AND POLAR MAGNETOSHE.ATH. 
F. L. Scarf, R. W. Fredricks (TRW Systems Group, Redondo 
Beach, Calif.), M. Neugebauer (California Institute of 
Technology, Jet Propulsion Laboratory, Pasadena, Calif.), 
and C. T. Russell (California, University, Los Angeles, Calif.) 
1 Feb. 1974 10 p refs Journal of Geophysical Research, 

vol. 79, Feb. 1, 1974, p. 511-520. 

(Contracts NAS5-9278; NAS5-9098; NAS7-100; Grant 
NASw-2357) 

During the outbound pass of Nov. 1, 1968, OGO 5 
sporadically encountered the low-altitude polar cusp at low 
magnetic latitudes. The spacecraft remained in the cusp 
beyond six earth radii, and it then traversed the interface 
jegion between the magnetospheric cusp and the 
magnelosheath. Two large scale discontinuities were 
detected in this sheath-cusp transition region, and several 
possible interpretations are evaluated here. At 1427 UT. local 
changes in magnetic field orientation and the variation in 
ULF magnetic power spectral density were typical of shifts 
detected at the magnetopause, although the spacecraft did 
not traverse a true boundary of warm plasma at this point. 
The second discontinuity, detected at 1456 UT, resembled a 
collisioniess shock, and it was characterized by observations 


of intense, impulsive VLF electric field bursts and rapid 
local variations in both total ion flux and differential electron 
flux. The simplest inteipretution is that OGO 5 had traversed 
a standing shock within the sheath. T.M. 

A74-21693* 

GLOBAL CHARACTERISTICS IN THE DIURNAL 
VARIATIONS OF THE THERMOSPHERIC 
TEMPERATURE AND COMPOSITION. 

H. G. Mayr, A. E. Hedin, C. A. Rebcr, and G. R. Carignan 
(NASA, Goddard Space Flight Center, Greenbelt, Md.) 
1 Feb. 1974 10 p refs Journal of Geophysical Research, 
vol. 79, Feb.'l, 1974, p. 619-628. 


A74-22345* 

OGO-5 MEASU REMENTS OF THE LV MAN-ALPHA SKY 
BACKGROUND IN 1970 AND I97U 
G. E. Thomas and R. F. Krassa (Colorado, University, 
Boulder, Colo.) Jan. 1974 10 p refs Astronomy and 

Astrophysics, vol. 30, no. 2, Jan. 1974, p, 223-232. 

(Contract NAS5-9327; Grants NGR-06-003-201; 
NGL-06-003-052) 

The results of measurements of the Lyman-alpha sky 
background emission at 1216 A, made by two different UV 
photometers during the last three ’spin-up’ maneuvers 
(enabling more than 50% of the sky to be observed) are 
examined. The processed data revealed a smooth variation 
of Lyman-alpha brightness from a broad maximum near 
RA = 269 deg, declination = -20 deg to a broader minimum 
near RA = 50 deg, declination = +20 deg. The 

maximum/minimum intensity ratio is found to be on the 
order of 4. V.p. 

A74-23679* 

GLOBAL TEMPERATURE DISTRIBUTIONS FROM 
OGO-6 6300 A AIRGLOW MEASUREMENTS. 

J. E. Blamont, J. M. Luton (CNRS, Service d’Aeronomie, 
Verrieres-le-Buisson, Essonne, France), and J. S. Nisbet 
(Pennsylvania State Llniversily, University Park, Pa.) Feb. 
1974 5 p refs Radio Science, vol. 9, Feb, 1974, p. 247-251. 
Union Radio Scientifique Internationale, Symposium on 
Incoherent Scatter. Tromso, Norway, June 12-16, 1973 
(Grant NGL-39-009-001) 

The OGO-6 6300 A airglow temperature measurements 
have been used to develop models of the global temperature 
distributions under solstice and equinox conditions for the 
altitude region from 240 to 300 km and for times ranging 
from dawn in this altitude region to shortly after sunset. 
The distributions arc compared with models derived from 
satellite orbital decay and incoherent scatter sounding. The 
seasonal variation of the temperature as a function of latitude 
is shown to be very different from that derived from static 
diffusion models with constant boundary conditions. 

(Author) 

A74-24766* 

A CORRELATED STUDY OK ELF WAVES AND 
ELECTRON PRECIPITATION ON OGO-6. 

R. E. Holzer, T. A. Farley, R. K. Burton (California, 
University, Los Angeles, Calif.), and M. C. Chapman (TRW 
Systems Group, Redondo Beach, Calif.) 1 Mar. 1974 7 p 
refs Journal of Geophvsical Research, vol. 79, Mar. 1, 1974, 
p. 1007-1013. 

(Contracts NAS7-100; NAS5-9308; JPL-950403; Grant 
NGR-05-007-276) 

The OGO 6 ELF chorus records from the search coil 
magnetometer have been compared with simultaneous 
electron precipitation records. The chorus signals observed 
in the vicinity of field lines passing through the outer 
magnetosphere were charucteristically accompanied by 
electron precipitation in the same region. Both the chorus 
and the precipitation records consisted of a series of sharp 
peaks. Although in some cases chorus and precipitation 
peaks appeared to be associated, the observed peaks did 
not in general coincide. Comparison of the chorus 
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measurements on OGO 6 and OGO 5 suggests a model in 
which the chorus is ducted along field lines to within less 
than 1 earth radius above the OGO 6 orbit after which it 
diverges from the field lines and is deflected toward the 
local vertical. The result is equatorward skewing of the average 
wave pattern with respect to the precipitation pattern. 

(Author) 

A74-24767* 

TVE ORIGIN AM) PROPAG ATION OK CHORE S IN THE 
OUTER MAGNETOSPHERE. 

R. K. Burton and R. E. Holzer (California, University, Los 
Angeles, Calif.) 1 Mar. 1974 10 p refs Journal of 

Geophysical Research, vol. 79, Mar. 1, 1974, p. 1014-1023. 
(Contracts NAS7-100; JPL-950403; Grant NGR-05-007-276) 

Wave normals of chorus in the outer magnetosphere have 
been determined for the first lime from data obtained with 
OGO 5 search coil magnetometer. These measurements 
combined with simultaneous information concerning 
geomagnetic field, plasma density, and the electron energy 
and pitch angle distributions provide a consistent picture of 
the generation, propagation, and subsequent damping of 
chorus in agreement with theory. Specifically, the data are 
consistent with chorus generation within 25 deg of the 
equatorial plane on the dayside and within 2 deg on the 
nightside. Chorus is generated by a Doppler-shifted cyclotron 
resonance with electrons between 5 and 150 keV but only 
when the pitch angle distribution is peaked at 90 deg to the 
local magnetic field and the anisotropy exceeds a critical 
value. (Author) 

A74-27695* 

IN SITU MEASUREMENTS OF THE SPECTRAL 
CHARACTERISTICS OF F REGION IONOSPHERIC 
IRREGULARITIES. 

P. L. Dyson (Texas, University, Dallas, Tex.; La Trobe 
University, Bundoora, Victoria, Australia), J. P. McClure, 
and W. B. Hanson (Texas, University, Dallas, Tex.) 1 Apr. 
1974 6 p refs Journal of Geophysical Research, vol. 79, 
Apr. I, 1974, p. 1497-1502. 

(Contracts NAS5-9311; NAS5-23184: Grants NSF 
GA-31318: NGL-44-0O4-OOn 

The retarding potential analyzer aboard OGO 6 has 
provided high-resolution observations of the ion concentration 
along the satellite path. Changes in ion concentration as 
small as 0.03% and at times as small as 0.01% could be 
measured. Spatial resolution varied from 35 to 380 m. Samples 
of data have been analyzed to determine the spectral properties 
of the F region irregularities observed. The most common 
frequency spectrum observed suggests that the responsible 
irregularities result from the turbulent dissipation of larger 
irregularities. At the equator, the larger irregularities are 
probably produced by convective electric fields. At high 
latitudes, electric fields may also be involved, but other factors 
such as precipitating particles may contribute to, or be 
primarily responsible for, the production of large 
irregularities. Examples of other types of spectra associated 
with wavelike irregularities and with ground glass 
(high-frequency noise) irregularities are also shown. 

(Author) 

A74-27700 

THE 1972 COSMIC RAY ELECTRON SPECTRUM 
ABOVE 0.5 GeV 

J. J. Burger and B. N. Swarrenburg (Kamerlingh Onnes 
Laboratorium, Leiden, Netherlands) 1 Apr. 1974 2 p refs 
Journal of Geophysical Research, vol. 79, Apr. 1, 1974, 
p. 1533, 1534. 

The cosmic ray electron spectrum above 0.5 GeV 
measured outside the radiation belts during a special operation 
of the OGO 5 satellite from June 30 to July 13, 1972, is 
presented in a table. This table shows for comparison the 
intensities measured with the same instrument over the period 
from March 1968 to August 1971. The implications of the 
presented data for gaining some understanding of the solar 
modulation process are di>cussed. M.V.E. 


A74-277I3* 

COMPARISON OF ATOMIC OXYGEN 
MEASUREMENTS BY INCOHERENT SCATTER AND 
SATELLITE-BORNE MASS SPECTROMETER 
TECHNIQUES. 

A. E. Hedin (NASA, Goddard Space Flight Center, 
Greenbelt, Md.) and D. Alcayde (Toulouse, Universite, 
Toulouse, France) 1 Apr. 1974 3 p refs Journal of 

Geophysical Research, voL 79, Apr. 1, 1974, p. 1579-1581. 

Atomic oxygen densitic> determined by the incoherent 
scatter technique are compared to densities deduced from 
satellite-borne mass spectrometer measurements and are found 
to agree within experimental error. The diurnal variations 
inferred from the incoherent scatter measurements do show, 
however, some departure from diurnal variations found by 
modeling the mass spectrometer results. Some implications 
of these departures are briefly discussed. (Author) 

A74-29960|^ 

THE AIR COMPOSITION IN THE THERMOSPHERE. 
(DIE LUFTZUSAMMENSETZUNG IN DER 
THERMOSPHAERE] 

U. Von Zahn (Bonn, Universitaet, Bonn, West Germany) 
1974 14 p refs Kleinheubacher Berichle, vol. 17, 1974, 

p. 113-126. In GERMAN: In German Arbeitsgemeinschaft 
lonosphaere, URSI, and Nachrichtentechnische Gesellschaft, 
Gemeinsame Tagung, K leinheubach. West Germany, 
Oct. 8-13, 1973. 

Review of the processes affecting the air composition in 
the region from 80 to 500 km, and evaluation of recent 
aircraft and satellite measurements of the air composition 
in this region. A number of heai-generating processes 
occurring in the thermosphere are discussed, including 
elementary dynamic processes, absorption of solar wave 
radiation, dissipation of solar wind energy, meteorological 
dynamic processes, interactions between lower and upper 
atmosphere, escape proces,ses involving H and He, and 
interactions between neutral and ionized components of the 
upper atmosphere. Arrcraft measurements of the oxygen 
density in lye lower thermosphere are described, as well as 
mass-.spectrometric measurements of the air composition in 
the thermosphere performed on board the OGO 6 and 
t^>KO 4 ^iaiellites. A.B.K. 

A74-30I49*^ 

SEARCH FOR BRIEF CELESTIAL \-RAY BURSTS. 

T. L. Cline and U. D. Desai (NASA, Goddard Space Flight 
Center, Greenbelt, Md.) Denver University of Denver, 
1974, p. 80-85. 1974 6 p refs In: International Cosmic 

Ray Conference, 13th. Denver, Colo., August 17-30, 1973, 
Proceedings. Volume 1. 

The occurrence of intense bursts of 0.1- to L5-MeV 
photons from space has been confirmed with observations 
from IMP-6. This is the first positive result of an extensive 
data comparison, in which a search was made of OGO and 
IMP records for time coincidences between brief X- or 
gamma-ray increases and a variety of other transient 
phenomena. The IMP-6 measurements provided the first 
differential energy spectra of these events, the shapes of which 
indicate that photons predominantly in the gamma-ray 
domain are released into space. Whether these bursts originate 
in distant supernovae or in some new class of relatively 
nearby gamma-ray flare stars, they reveal a process which 
is new to high-energy astrophysiks, not only because of the 
unusual spectrum, but also because of the brief time scales 
involved and because of the intense fluxes observed. 

(Author) 

A74-30I56*;^ 

ON THE ORIGIN OE LOW ENERGY HEAVY NUCLEI 
BELOW APPROXIMATELY 30 MEV PER NT CLEON 
OBSERVED IN INTERPLANETARY SPACE Dl RING 
QUIET TIMES, 196S-72. 

A. Mogro-Campero, N. Schofield, and J. A. Simpson 
(Chicago, University, Chicago, III.) Denver University of 
Denver, 1974, p. 140-145. 1974 6 p refs In: International 
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Cosmic Ray Conference, 13th, Denver, Colo., August 17-30, 
1973, Proceedings. Volume 1. 

(Contract NAS5-9366: Grants NSF GA-28368X: 
NGL-14-001-006) 


A74-30I90*# 

THE ELEMENTAL ABl NDANCE RATIOS OF INTER- 
STELLAR SECONDARY AND PRIMARY COSMIC 
RAYS. 

J. W. Brown, E. C. Stone, and R. E. Vogt (California Institute 
of Technology, Pasadena, Calif.) Denver University of 
Denver, 1974, p. 556-561. 1974 6 p refs In: International 
Cosmic Ray Conference, 13th, Denver, Colo., August 17-30, 
1973, Proceedings. Volume 1. 

(Contract NAS5-9312; Grant NGR-05-002-160) 

We report new observations of abundances in the charge 
range (Z) between 2 and 10, which were obtained with a 
dE/dx-Cerenkov detector launched into a polar orbit on 
OGO 6 as part of the Caltech Solar and Galactic Cosmic 
Ray Experiment. Integral rigidity spectra of all the elements 
observed have shapes similar to that of the helium spectrum 
in the rigidity range of 2 to 14 GV, approaching a power 
law with exponent - 1 .6 above 8 G V. Calculations of interstellar 
propagation assuming a steady-state model and including 
the presence of interstellar helium and the effects of solar 
modulation predict a variation with rigidity of ratios such 
as Be-O and B/O, which is not observed. The data can be 
explained by assuming a rigidity-dependent confinement of 
cosmic rays within the galaxy. (Author) 

A74-30204*# 

THE COSMIC RAY ELECTRON SPECTRUM AND ITS 
MODULATION FROM 1968 THROUGH 1972. 

G. Fulks, P. Meyer (Chicago, University, Chicago, 111.), and 
J. Lheureux (Arizona, University, Tucson, Ariz.) Denver 
University of Denver, 1974, p. 753-738. 1974 6 p refs 

In: International Cosmic Ray Conference, 13th, Denver, 
Colo., August 17-30, 1973, Proceedings. Volume 2. 
(Contracts NAS5-9096; N.AS5-11444: Grant 
NSF GA-3 1767X1) 

Over the past five years we have measured the energy 
spectrum of primary cosmic ray electrons with both a 
balloon-borne and a satellite absorption spectrometer. Ail 
of the balloon flights used identical equipment that was 
launched each summer from Fort Churchill, Manitoba, 
Canada. The satellite, OGO 5, has been in an eccentric orbit 
since March 1968. Together these instruments provide the 
electron spectrum over a range of energy from 20 MeV to 
20 GeV. This wide range and the substantial span of time 
covered by the measurements permit a detailed study of the 
solar modulation of electrons. These results are compared 
with the modulation of the nuclear components as observed 
by a neutron monitor and interpreted using the cosmic ray 
transport equation. (Author) 

A74-30263*# 

SIMULTANEOLS SATELLITE AND RIOMETER 
STUDIES. 

M. B. Baker, A. J. Masley, and P. R. Satterblom (McDonnell 
Douglas Astronautics Co., Huntington Beach, Calif.) Denver 
University of Denver, 1974, p. 1440-1445. 1974 6 p refs 

In: International Cosmic Ray Conference, 13th, Denver, 
Colo., August 17-30, 1973, Proceedings. Volume 2. Research 
supported by the McDonnell Douglas Independent Research 
and Development Program. 

(Contract NAS5-9324; Grant NSF C-393) 

The expected 30 and 50 MHz riometer absorption was 
calculated for the 7 June, 25 September and 2 November 
1969 solar events using data from the McDonnell Douglas 
charged particle experiment on the polar orbiting OGO 6 
satellite. Excellent agreement was found between measured 
polar cap riometer absorption during the events and 
absorption calculated from detailed particle data obtained 
on the satellite passing over the riometer. Electrons are found 
to contribute the greater part of the 30 MHz absorption 


before the peak of the 2 November 1969 event; at all other 
times protons produce most of the absorption. The alpha- 
particle contribution is negligible in all cases. (Author) 

A74-30287*)^ 

ACCELERATION OF ELECTRONS DURING THE 
FLASH PHASE OF SOLAR FLARES. 

S. R. Kane (California, University, Berkeley, Calif.) Denver 

University of Denver, 1974, p. 1607-1612. 1974 6 p refs 

In: International Cosmic Ray Conference, 13th, Denver, 
Colo., August 17-30, 1973, Proceedings. Volume 2. 

(Contract NAS5-9094; Grant NGL-05-003-017) 

The characteristics of the electron acceleration process 
operating during the flash pha.se of solar flares are deduced 
from the high time resolution observations of impulsive solar 
X-rays greater than or equal to 10 keV and other flash 
phase emissions from small solar flares. The implications of 
these findings are discussed. (Author) 

A74-30670* 

SPATIAL AND TEMPORAL BEHAVIOR OF ATOMIC 
OXYGEN DETERMINED BY OGO 6 AIRGLOVV OBSER- 
VATIONS. 

T. M. Donahue, B. Guenther, and R. J. Thomas (Pittsburgh, 
University, Pittsburgh, Pa.) 1 May 1974 6 p refs Journal 
of Geophysical Research, vol. 79, May I, 1974, p. 1959- 
1964. 

(Grants NSF GA-37744; NGR-39-OOM55) 

Maps are produced of the atomic oxygen density near 
97 km showing a strong variation in latitude, longitude, 
universal time, and time of year. These densities are deduced 
from atomic oxygen green nighiglow observations carried 
out from OGO 6. Meridional wind patterns needed to support 
the asymmetries observed in local oxygen production and 
loss rales are deduced. (Author) 

A74-30908*! 

ACCELERATION OF ELECTRONS IN SOLAR FLA- 
RES. 

R. P. Lin (California, University, Berkeley. Calif.) 1973 
34 p refs In: Solar terrestrial rciations; Proceedings of 

the International Conference, Calgary, .Alberta. Canada, 
August 28-September 1, 1972, Calgary, Alberta, Canada, 
University of Calgarv, 1973. r> 307-340. 

(Contracts NAS5-2989; NAS5-9077; NAS5-9091: 

NAS5-9094; NAS5-3177; Grant NGL-05-003-017) 

Observations pertaining to the acceleration and emission 
of 10 to 100 keV electrons in small solar flares are reviewed. 
The energy spectrum of the accelerated electrons is obtained 
from observations of X-rays and escaping electrons. The loss 
of the electrons through various processes, such as collisions 
with the ambient medium, escape to the interplanetary 
medium, and emission of X-rays and radio waves, is 
considered, and quantitative energy loss estimates obtained 
for each process. The role of the accelerated electrons in 
the overall flare mechanism is examined and an attempt is 
made to develop a consistent picture of a small electron 
flare. (Author) 

A74-3I903j(/ 

SHORT-TERM INTENSITY FLUCTUATION OF COS- 
MIC-RAY ELECTRONS BETWEEN 0.5 AND 10 GeV 
J. J. Burger and B. N. Swanenburg (Leiden, Rijksuniversileit, 
Leiden, Netherlands) Denver University of Denver, 1974, 
p. 3117-3122, 1974 6 p refs In: International Cosmic 

Ray Conference, 13th, Denver, Colo.. August 17-30, 1973, 
Proceedings. Volume 5, 

The cosmic-ray electron spectrum between 0.5 and 
10 GeV has been monitored continuously from March 1968 
until August 1971 aboard the OGO 5 satellite. These 
observations permit a detailed assessment of the long-term 
intensity variations (ll-year cycle) as well as the short-term 
fluctuations (e.g. Forbush decreases). The results show a 
distinct difference in the rigidity dependence between these 
two effects. The implications for the description of the 
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transport of cosmic rays in the solar cavity are discussed. 

(Author) 

A74-3I942* 

COSMIC GAMM A-RAY Bl RST DETFXTEI) WITH AN 
INSTRIMENT ON BOARD THE OGO-5 SATELLITE. 

J. L’Heureux (Arizona, University, Tucson, Ariz.) 15 Jan. 
1974 4 p refs Astrophvsical Journal, vol. 187, Jan. 15, 

1974, pt. 2, p. L53-L56. 

(Contracts NAS5-9096; NAS5-11444) 

Gamma-ray bursts of cosmic origin have recently been 
detected by instruments on the Vela satellites. We now confirm 
the detection of the June 20, 1971 event with an instrument 
on board the OGO 5 satellite. The intensity of this burst is 
calculated to be approximately 100-200 photons per sq cm /sec 
for photons of energy greater than 150 keV with an upper 
limit of 50 photons per sq cm/sec for the intensity above 
5 McV. An upper limit of one-third of the intensity of the 
June 30, 1971 event is set for 10 other events studied. 

(Author) 

A74-34019^ 

NEAR-EARTH MAGNETIC DISTURBANCE IN TOTAL 
FIELD AT HIGH LATITUDES. I: SUMMARY OF DATA 
FROM OGO-2, 4, AND 6. 2: INTERPRETATION OF 

DATA FROM OGO-2, 4, AND 6. 

R. A. Langel (NASA, Goddard Space Flight Center, 
Geophysics Branch, Greenbelt, Md.) 1 Jun. 1974 29 p 

refs Journal of Geophysical Research, vol. 79, June I, 1974, 
p. 2363-2371; 2373-2392. 

A complete survey of the near-earth magnetic field 
magnitude was carried out by the Polar Orbiting Geophysical 
Observatories (OGO 2, 4, and 6). The average properties of 
variations in total magnetic field strength at invariant 
latitudes greater than 55 deg are given. Data from all degrees 
of magnetic disturbance are included, the emphasis being 
on periods when Kp » 2- to 3+. Although individual satellite 
passes at low altitudes confirm the existence of electrojet 
currents, neither individual satellite passes nor contours of 
average delta B are consistent with latitudinally narrow 
electrojet currents as the principal source of delta B at the 
satellite. The total field variations at the satellite form a 
region of positive delta B between about 2200 and KXK) 
MLT and a region of negative delta B between about 1000 
and 2200 MLT. The ratio of delta B magnitudes in these 
positive and negative regions is variable. F.R.L. 

A74-34020* 

THE GLOBAL DISTRIBUTION OF NATURAL AND 
MAN-MADE IONOSPHERIC ELECTRIC FIELDS AT 
200 KHZ AND 540 KHZ AS OBSERV ED BY OGO-6. 

T. Laaspere and L. C. Semprebon (Dartmouth College, 
Hanover, N.H.) 1 Jun. 1974 9 p refs Journal of Geophysical 
Research, vol. 79, June 1, 1974, p. 2393-2401. 

(Contract NAS5-9305; Grant NGR-30-00 1-041) 

An experiment on the polar-orbiting OGO 6 spacecraft 
yielded real-time analog data in several broadband channels 
and essentially continuous tape-recorded data from two 
narrow-band (200-Hz) receivers operating at 200 and 
540 kHz. The results show that the worldwide distribution? 
of signals at 200 and 540 kHz falls into a number of differeni 
categories: (1) naturally generated broadband (auroral) hiss 
at polar latitudes with typical 2(X)-kHz intensities of around 
0.1 microvolt per meter per Hz. to the 1/2 power, maximum 
intensities of up to several microvolt per meter per Hz to 
the 1/2 power, and generally lower intensities at 540 kHz; 
(2) nighttime midlatiiude enhancements of a few microvolts 
qer meter, which probably result either from a superposition 
of signals from a number of 2(X)- and 540-kHz stations or 
from interference from intense signals of much higher 
frequencies; (3) well-defined signal peaks associated with 
individual ground stations operating at 200 kHz; (4) striking 
signal enhancements in the conjugate region of a low-laiiiude 
2GO-kHz station (Ashkhabad), suggesting propagation m the 
w hisiler mode to the opposite hemisphere: and (5) occasional 
signal enhancements at the magnetic equator. (Author) 


A74-34027* 

HEATING OF THE HlGH-LATlTUDE THERMOSPHERE 
DURING MAGNETICALLY QUIET PERIODS. 

C. A. Reber and A. E. Hedin (N.ASA. Goddard Space Flight 
Center, Greenbelt, Md.) I Jun. 1974 5 p refs Journal of 
Geophysical Research, voL 79, June 1, 1974, p. 2457-2461. 

A persistent mid- to hjsh-lalitude heating phenomenon 
is observed in both hemispheres in data from the OGO 6 
quadrupole mass spectrometer. The phenomenon is evidenced 
by an increase in N2 density (indicative of a thermospheric 
temperature rise) and a depletion in helium (indicating an 
upwelling of air). The composition changes maximize near 
0900 and 2100 UT, appear to corotate with the local 
magnetic pole, and are larger near equinox than near the 
summer solstice. The variation in latitude of the peak in 
the winter helium density (as a function of UT) is a specific 
manifestation of this genera! heating phenomenon. (Author) 

A74-34038* 

PLASM ASPHERIC HISS INTENSITY VARIATIONS 
DURING MAGNETIC STORVIS. 

E, J. Smith, A. M. A. Frandsen. B. T. Tsurutani (California 
Institute of Technology, Jet Propulsion Laboratory, Pasadena, 
Calif.), R. M. Thorne, and K. W. Chan (California, 
University, Los Angeles, Calif.) 1 Jun. 1974 4 p refs 

Journal of Geophysical Research, vol. 79, June 1, 1974, 
p. 2507-2510. 

(Contract NAS7-100; Grant NSF GA-34148) 

The storm time intensity variations of ELF electromagnet- 
ic emissions have been studied by using the OGO 6 search 
coil magnetometer. Low-latitude signals exhibit a sharp 
low-frequency cutoff and arc identified as plasmaspheric hiss. 
Such waves show prontmneed intensification during the 
recovery phase of magnetk* storms but remain dose to 
background levels during the storm main phase. This 
behavior is consistent with cyclotron resonant generation 
within the plasmasphero as the latter expands into the 
intensified belt of outer zx>ne electrons during the storm 
recovery. (Author) 

A74-34042* 

OBSERV ATIONS OF THE CONJUGATE SAR ARCS OF 
SEPTEMBER 28-30, I96T 

E. L Reed (NASA, Goddard Space Flight Center, Laboratory 
for Planetary Atmospheres. Greenbelt. Md.) and J. E. 
Blumont (CNRS, Service d'.Acronomie, Verriercs-lc-Bui.sson, 
Essonne, France) 1 Jun. 1974 2 p refs Journal of 

Geophysical Research, vol. 79, June 1, 1974, p. 2524, 
2525/. ' 

Stable subauroral red arcs (SAR arcs) were observed in 
both the northern and southern hemispheres on Sept. 28 to 
30, 1967. For each pass the universal time and the longitude 
of the spacecraft as it crossed the magnetic equator are 
given. The SAR arc was noted to be worldwide in its extent 
and located on the same L shell in the northern and southern 
hemispheres. It appeared near L equals 3, moved equatorward 
to L equals 2.4, and later moved to, or reformed, near L 
equals 2.9. Its intensities were variable over the nearly two 
days of observations and, apparently influenced by the 
composition of the lower thermosphere, averaged 60 per 
cent greater in the northern hemisphere. F.R.L. 

A74-38468* 

RISE TIME IN 20-32 KEV IMPULSIVE X-RADIATION. 

J. A. Vorpah! (California. University, San Diego; Sacramento 
City College. Sacramento, Calif.) and T. Takakura (Tokyo, 
University, Tokyo, Japan) 15 Jul. 1974 3 p refs Astrophysi- 
cal Journal, vol. 191, Julv 15, 1974, pi. 1, p. 563-565. 
(Contracts NAS5-9094; N,\S5-U080; Grants 
NGL-05-003-017 NSF GA-31587; NGL-05-003-017) 

A new property of the X-ray impulsive component 
observed in solar flares is discussed, giving attention to the 
relation between the slope of the electron power spectrum 
and the rise Lime in the 20-32 keV X-ray spike. This particular 
energy range was chosen because it offered the greatest 
number of impulsive events while being sufficiently high to 
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avoid contamination by soft X radiation. It is found for 
the thin-target model that the electron spectrum tends to be 

softer when the acceleration rate is smaller. G.R. 

A NKVN MOOtL K)R THE HIGH-FREQl ENCY DECA- 
METRIC RADIATION FROM JL PITER 

F. L. Scarf (TRW Systems Group, Redondo Beach, Calif.) 
1 Sep. 1974 5 p refs Journal of Geophysical Research, 

vol. 79, Sept. I, 1974, p. 3835-3839. Research supported 
by the TRW Systems Group Independent Research and 
Development Program 
(Contract NAS5-9278) 

It is generally accepted that the Jupiter decametric noise 
bursts occur at frequencies directly related to the electron 
gyrofrequencies in the Jupiter ionosphere, and it is frequently 
suggested that the radiation occurs at the gyrofrequency. 
The recent Pioneer 10 measurement of a 4-G-(R sub 5) cubed 
dipole moment provides some basis for a more detailed 
analysis of the local wave mode involved in the radiation. 
The direct measurement of a relatively small planetary dipole 
moment suggests that phenomena associated with local 
ionospheric wave modes having frequencies higher than 
lokal gyrofrequencies should be considered for at least some 
bf the emissions. A possible explanation for certain intense 
high-frequency Jupiter noise bursts is discussed which is based 
on a wave-wave coupling mechanism that involves the 
radiation field and the ( n + 1/2) gyrofrequency electrostatic 
modes. (Author) 
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B. Literature Cited in STAR 


The ‘"N’' at the beginning of these accession numbers which end with a five digit number less 
than 70001 represents a series announced in Scieuiific and Technical Aerospace Reports iSTAR). 
This series contains scientific and technical reports issued by NASA and its contractors, other 
Government agencies, corporations, universities, and research organizations throughout the world. 


N62-15053*# National Aeronautics and Space Administra- 
tion. Goddard Space Fliaht Center, Greenbelt. Md. 

THE ORBITING GEOPHYSICAL OBSERVATORY: A 

NEW TOOL FOR SPACE RESEARCH 
George H. Ludwig and E. Scull. Wilfred Washington NASA. 
Aug. 1962 18 p 

(NASA-TN-D-1450) Avail: NTIS 

In early spacecraft, the systems and experiments were 
highly integrated assemblies designed to fully utilize the 
limited weight capabilities of the launching vehicles. This 
high degree of mechanical and electrical integration required 
that each satellite or probe be completely redesigned for 
each new mission. Now that larger launching vehicles are 
available, observatory-type spacecraft are being developed 
which make the integration of large numbers of complex 
experiments more practical. These spacecraft consist of basic 
structures, electrical power, thermal control, attitude control, 
and data handling systems. Typical of these is the Orbiting 
Geophysical Observatory (OGO) which will carry 150 pounds 
of experiments to conduct investigations within and im- 
mediately outside the earth's magnetosphere and exosphere. 
It is being developed with well defined, .simple interfnees 
between the experiments and spacecraft systems .so that 
experiments developed at different laboratories may be 
integrated into the spacecraft with a minimum of effort. 
The capabilities of OGO are discussed and the experiments 
which are being developed for the first OGO launching are 
listed. Author 


N64-13388;j( Iowa State Univ. of Science and Technology, 
Ames. Ames Lab. 

POGO REFERENCE MANL AL 

D. R. Fitzwater, E. H, Hietbrink, M. M. Ledet, D. E. 
McFarland, and C. E. Runge Nov. 1963 54 p 
(Contract W-7405-eng-82) 

(IS-769) Avail: NTIS 

This programers manual for POGO supplies the necessary 
background information for the use of the various system 
functions, as well as program descriptions for each system 
function, and examples of their use. Author 


N64-23517*)|( National Aeronautics and Space Administra- 
tion. Goddard Space Flight Center, Greenbelt, Md. 

OGO EARTH ACQLISITION 

R. A. Devaney. H. E. Montgomery, and S. J. Paddack May 
1964 164 p refs 

(NASA-TM-X-55002: X-643-64-101) Avail: NTIS 

To acquire the earth means that the earth will be visible 
to the satellite in a certain fashion. The technique for 
predicting earth acquisition is a mathematical method that 
is developed into a computer program. Through the use of 
the program it is possible to predict when, after a reference 
lime, the earth can be acquired by a particular satellite in a 


given orbit. The technique is a function of the kind of 
earth-search and acquisition device, the orbit, the launch 
date and the time of day. The technique is applied and 
results are shown for two satellites in the OGO family-naniely, 
for the Eccentric Orbiting Geophysical Observatory. EGO 
S-49 and for the Polar Orbiting Geophysical Observatory, 
POGO S-50. Author 

N64-27251*;^ National Aeronautics and Space Administra- 
tion. Goddard Space Flight Center, Greenbelt, Md, 
SHADES OF EGO, S-49 

H. h. Montgomery, S. J. Paddack, and F. B. Shaffer Jan. 
1964 103 p refs 
(Contract NAS5-2535) 

(NASA-TM-X-55014; X-640-19) Avail: NTIS 

This report presents shadow data and heat input data 
for the S-49 EGO. It gives times for which each experiment 
is in the shadow of either the earth, the satellite's main 
box, or the solar array. It also gives the heat inputs to the 
experiments as a function of lime from launch for one 
complete orbit. The heat inputs include direct solar radiation, 
reflected solar radiation, and earth-emitted radiation. 

Author 

N64-27.355* National Aeronautics and Space Administration, 
Goddard Space Flight Center. Greenbelt, Md. 

THE WORLD M AGNETIC M R\ E\ 

J. P. Heppner and D. Reidel 20 May 1963 42 p refs 
Repr. from Space Sci. Rev. (Dordrecht), v. 2. 1963 
p 315-354 
(N.ASA-RP.277) 

The mathematical and graphical description of the earth's 
main field has been, and is, a data-limited problem. The 
World Magnetic Survey (WMS) is an endeavor to minimize 
this limitation by rapidly and comprehensively blanketing 
the earth with magnetic field measurements. Satellite surveys, 
which will play a key role in the WMS, are the principal 
topic of this paper. Existing magnetic field descriptions, the 
expected results from new surveys, and the methods of 
obtaining these results with the POGO satellite are 
emphasized. Author 

N64-278I3*/|( National Aeronautics and Space 

Administration. Goddard Space Flight Center, Greenbelt, 
Md. 

(,e<;e\schein orbital parameters and 

OPERATIONAL SCHEDl LE 
S. J. Paddack Jun. 1964 67 p refs 
(NASA-TM-X-55032: X-643-1.33) Avail: NTIS 

A technique for defining the location of the Eccentric 
Orbiting Geophysical Observatory (EGO), S-49, in the 
gegenschein reference frame is presented. The gegenschein 
reference frame is an orthogonal coordinate system with its 
origin at the center of the earth and its fundamental plane 
lying in the ecliptic plane with one of the axes in this plane 
pointing directly away from the sun. An operational schedule 
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for the gegcnschein experiment is predicted. Since the 
experiment device cannot tolerate direct or reflected sunlight, 
the gegcnschein experiment package is placed on the dark 
side of the solar arra>. The position of the satellite in the 
gegcnschein coordinate system is a function of the orbit and 
position of the sun. The field of view problem is a function 
of the location of the satellite, earth and moon, and solar 
array position, the latter because the gegcnschein experiment 
package rotates with the solar array. As a result of the 
application of these techniques in computer programs, the 
position in the gegcnschein coordinate system versus lime 
of the EGO is derived, and an operational schedule as a 
function of solar array angle is presented. Author 

N65-14504j^ Comstock and Wescolt, Inc., Cambridge, Mass. 

INVESTIGATION OF I LTRAVIOLET SOLAR RADIA- 
TION AND ITS INFLLENCE ON THE AEROSPACE 
ENVIRONMENT Final Report 

J. F. McGrath, J. D. Sullivan, and W. J, Thorburn 31 Aug. 
1964 262 p refs 
(Contract AF 19(604)-7496) 

(AFCRL-64-773; AD-608680) 

CONTENTS: 

1. RETARDING POTENTIAL ANALYZER 55p ref 

2. EUV TELEMETERING ROCKET 
MONOCHROMATOR 80 p 

3. EXTREME ULTRAVIOLET SATELLITE 
TELEMETERING MONOCHROMATORS 39 p 

4. XUV SPECTROPHOTOMETER FOR POGO 
SATELLITES 40 p refs 

5. PROPORTIONAL COUNTER SPECTROMETER 

33 P 

Sb5-\H2b9*§ National Aeronautics and Space 

Administration. Goddard Space Flight Center, Greenbelt, 
Md. 

SHADES OF POGO 

C. Herron and H. E. Montaomerv Nov. 1964 22 p refs 
(NASA-TM-X-55153: X-640-64-349) .Avail: NTIS 

Shadow data are presented for the S-50 (POGO) for a 
launch date of March 14, 1965 at 14.5 hours U T. They 
show the amount of lime per orbit that experimcnli ^pend 
in the shadow of the earth, the shadow of the main satellite 
structure, or the shadow of the solar, array. Solar, solar 
reflected and earth emitted heat input data are given for an 
epoch time of September 12, 1965 at 1.5 U.T. R.L.K. 

N65-2I656*# National Aeronautics and Space Administra- 
tion. Goddard Space Flight Center, Greenbelt, Md. 

POWER STUDY OF SPIN STABILIZED EGO /S-49/ 

H. Montgomery and F. B. Shaffer Mar. 1965 13 p refs 

(NASA-TM-X-55186; X-643-65-14) Avail: NTIS 

An analysis is performed to determine the solar array 
angle which will provide maximum power output for the 
Orbiting Geophysical Observatory satellite. Considered are 
the effects of shadowing by the box and deviation of solar 
cell short circuit current from a cosine curve. It is assumed: 
(1) The geometry of the .satellite is given. (2) The satellite is 
spinning about the k(-) sub B axis. (3) The solar cells have 
uniform input-output behavior, and (4) The deviation of the 
output from a cosine curve as the angle of incidence of 
sunlight is varied. Equations for the ratio of average to 
maximum current generated by the solar array are given. 
The possible ranges for the angle between the satellite's k(-) 
sub B axis and the vector which points from the satellite to 
the sun, and for the solar array angle are 0 to 180 deg and 
90 to 270 deg, respectively. G.G. 

\bS-2929b*§ National Aeronautics and Space .Administra- 
tion. Goddard Space f light Center, Greenbelt. Md. 

MSI AL PRESENTA I ION OK THE MOTION AND 
ORIENTATION OE AN ORBITINC; SPACECRAET 
/OGO / 

M. Mahoney and J. Quann Jul. 1965 17 p 
(NASA-TN.D-2918) Avail: NTIS 


The motion and orientation of an orbiting spacecraft 
are normally represented by vectors and angles in the various 
coordinate systems (celestial inertial coordinates, spacecraft 
coordinates, geodetic coordinates, etc) and it is difficult to 
interpret spacecraft behavior in terms of actual orbital position 
and attitude. Motion and orientation information for a 
particular satellite (OGO) have been analyzed by the 1 107 
computer (Univac) and the 4020 microfilm plotter (Stromberg- 
Carlson) and numerical data on satellite behavior were made 
available. The data were then used to create a motion picture 
film illustrating satellite attitude in orbit. Author 

N65-29678*#‘ ADCOLE Corp., Waltham, Mass. 
ELECTRONIC INSTRIMENTATION FOR IONO- 
SPHERIC AND EXTREME ULTRA VIOLET RADIATION 
MEASUREMENTS Final Report 

R. S. Hills I Mar. 1965 162 p refs Sponsored in parts 

by NASA 

(Contract AF 19/628/-2464) 

(NASA-CR-64074; AFCRL-65-417) CSCL 09C 

This report describes the design, construction test and 
flight use of the electronic portions of research instruments 
used on rockets and satellites for the investigation of 
ultraviolet solar radiation. These instruments include grating 
monochromators for measurements in the 55-1300 Angstrom 
range and proportional counter spectrometers in the I- 10 
Angstrom range. Also described is work done on retarding 
potential analyzers used for analysis of environmental charged 
particles, including measurement of electron temperature. All 
the instruments are of a telemetering type. Associated 
equipment used for calibration and testing of the instruments 
in both the laboratory and the launch phases is described. 
Automatic data reduction equipment was developed and used 
successfully. Experiments invoKed OSO, OGO and Air Force 
satellites and Aerobee-150 and Black Brant rockets. Author 

N65-29783*j^ National Aeronautics and Space Administra- 
tion. Goddard Space Flight Center, Greenbelt. Md. 
RELATIVE ADVANTAGES OF SMALL AND OB- 
SERVATORY TYPE SATELLITES 

G. H. Ludwig May I9b5 26 p Presented at the COSPAR 
Svmp.. Buenos .Aires. 13-19 Mav 1965 
(NASA-TM-X-55261; X-61 i-65-lK9> Avail: NTIS CSCL 
22B 

Both the relatively >rnall explorer and the large Orbiting 
Observatory classes of scientific s;UeMite have advantages 
which need to be considered carefully when a new space 
experiment is to be performed. The small satellite offers 
greater choice in tailoring the orbit to the experiments. The 
smaller size simplifies the electrical, magnetic, and radiated 
interference problem, since fewer operating components are 
involved. It provides greater ea.se in testing and scheduling 
and permits a shorter pre-launch lead lime. The larger 
observatory permits the conduct of more complex or larger 
numbers of related experiments for the more detailed study 
of the co-relationships between the numerous space pheno- 
mena. Since it is less highly integrated, standard experiment/ 
spacecraft interfaces can be defined to simplify the experiment 
design and integration problems. The larger size permits the 
use of higher capacity and more flexible data systems and 
more precise active orientation systems. Operational efficiency 
is higher, since the data from a large number of experiments 
can be recorded and processed simultaneously. It is concluded 
that both types should continue to be used to meet the 
varied requirements of the space .sciences program. Author 

.N65-3065I*# National Aeronautics and Space Administra- 
tion. Goddard Space Flight Center. Greenbelt, Md. 
ORBITAL PARAMETERS FOR THE OGO-E GEOCOR- 
ONAI HVDR()(;EN KXPERIMEM 

S. J. Paddack Jul. 1965 34 p refs 

(NASA-TM-X-55276: X-(>43-65-294) Avail: NTIS CSCL 
22C 

Thi.s document proents and applies methods for obtaining 
certain necessary orbital and -spacecraft parameters for 
meaningful data analysis of the gco-coronal hydrogen 
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measurement experiment (Experiment No. 22) on the fifth 
in Orbiting Geophysical Observatory Series, namely the 

OGO-E. Techniques are presented for determining as a 
function of lime: (1) orbit inclination \vilh respect to the 

ecliptic plane: (2) the angle between the orbit's angular 
momentum vector and the sun's position vector; (3) the half 
angular dimension of the earth viewed from the satellite; 
(4) the solar array angle; and (5) the angle between the 
projection of the sun on the x-y plane of the experiment's 
coordinate system and the x-axis of that system. The 
calculations were made using a numerical integration general 
purpose interplanetary trajectory program (ITEM). Conse- 
quently, the changes in the orbit due to perturbations are 
reflected in the calculations of the quantities mentioned 
above. The results of computer runs are presented in this 
document. Author 

N66«12993*/j( Stanford Univ., Calif. Radioscience Lab. 
ECCENTRIC (;E0PHYSICAL-0BSERVAT()RV SATEL- 
LITE S-49 W ITH INTERPRETATION OK THE RADIO- 
BEACON EXPERIMENT TECHNICAL REPORT NO. 1 
A. V. DaRosa Jun. 1965 63 p refs 
(Contract NASr-136) 

(NASA-CR-68307; SEL-65-063) Avail: NTIS CSCL 04A 
The S-49 satellite, launched on 5 September 1964 
carried a pair of radio beacons operating at harmonically 
related frequencies modulated by 20 and 200-kc signals. The 
radio-beacon experiment was designed to investigate the 
exosphere by studying the behavior of the columnar electron 
content between ground and satellite as the latter moves 
from perigee to apogee in its highly eccentric orbit. To avoid 
errors arising from over-simplified assumptions about the 
dense ionosphere which would mask the effects in the 
exosphere simultaneous measurements were made of the 
differential-Doppler frequency and the Faraday rotation 
angle. The former provides columnar-content information 
from ground to transmitter while the latter yields columnar 
content information determined mainly by the ionization in 
the lower ionosphere. The difference between the contents 
thus obtained can be attributed to the columnar content of 
the exosphere up to saiciiiie height and should be essentially 
independent of variations in the lower ionosphere. The 
objective of the present report is to describe the underlying 
principles and the techniques for translating the rad data 
received from the EGO beacon experiment into curve> of 
slant columnar content in the exosphere vs lime. These curves 
are the starling point for an analysis of the exospheric 
behavior. Such an analysis, however, is not a part of the 
present report. The usual first order analysis of the differential 
Doppler frequency and the Faraday rotation angle data is 
complicated in the present case by the rotation of the satellite 
antenna. The effect of this rotation is investigated and methods 
for taking into account are developed. The effects of various 
approximations usually made in the first order analysis are 
investigated and. when necessary, proper corrections are 
introduced. In brief, the use* of this report will permit the 
specification of scaling techniques for the records bearing 
the raw data from the satellite and the writing of computer 
programs that will yield exospheric columnar contents. 

Author 

N66- 13640*/^ Slate Univ. of Iowa, Iowa City. Dept, of 
Phvsics and Astronomy. 

LOW-ENERfA PROTON AND ELECTRON EXPERI- 
MENT EOR THE ORBi riNCa.EOPHVSIC AL OBSERV- 
ATORIES B AND E 

L. A. Frank Jul. 1965 35 p 
iGrant NsG-233-62; Contract NONR-1509/06/) 
(NASA-CR-6.S558. Rcpt-65-22) Avail: NTIS ( SCL 20H 
The instrumcnialion and calibrations of the University 
of Iowa low -energy proton and electron experiment for the 
Orbiting Geophysical Laboratories (OGO) 8 and E are 
decribed. The experiment utilizes cslindrical curved-plate 
eieclrosiaiic analyzers to provide measurements of the 
differential energy specirums of protons and electrons within 
and in the vicinity of the earth's magnetosphere. Continuous 


channel multipliers (Bendix Channeltrons) are used to count 
individual charged particles accepted by the analyzers and 
proyide the instrument with a dynamic range in proton and 
electron intensities extending from 10, (XX) to 10 to the 10th 
power/ (sq cm-sec-sr) in a given energy bandpass of the 
electrostatic analyzer. The widths of the energy bandpasses 
of the electrostatic analyzers are sufficiently wide to cover 
the entire energy range extending from 90 eV to 70,(XK) eV 
(protons and electron.s separately) in 14 voltage steps on 
the curved plates. The four electrostatic analyzers (two 
analyzers each for protons and electrons covering the above 
energy range) complete with signal conditioner, high-voltage 
power supplies, and thermal shell require an average power 
of 2 walls and an instrumentation weight of 6.3 pounds. 

Author 

N66-21006*^ National .Aeronautics and Space Administra- 
tion. Goddard Space Flight Center, Greenbell, Md. 

EGO ORBITAL PARAMETERS AND HEAT INPUTS 
H. E. Montgomery and S. J. Paddack 1 Apr. 1963 79 p 

refs 

(NASA-TM-X-55428; X-643-63-61) Avail: NTIS CSCL 
22A 

Methods of analysis for computing orbital, spacecraft 
angle, and spacecraft heal input data for OGO (Orbiting 
Geophysical Observatory) are presented. Specific results are 
given for the S-49, Eccentric Orbiting Geophysical Ob- 
servatory (EGO). The orbital data Include the transient 
behavior of true anomaly, the flight path angle, the distance 
from the center of the earth to the satellite, the angle between 
the line of apsides and the ecliptic plane, and the angle 
between the projection of the line of apsides on the ecliptic 
plane and the carth-sun line. The spacecraft angle data include 
the transient behavior of solar array angle, the orbital plane 
experiment package (OPEP) angle, and the OPEP velocity 
vector angle. The transient heat input data include earth 
emitted heat, direct solar heat, and earth reflected solar heal 
inputs to all the faces of the main OGO box, the solar 
array, and the OPEP. The calculated results are consistent 
with the previously conducted EGO Launch Window Study 
insofar as the perigee restraint is concerned. The present 
tlaia are for launch times for which the perigee wili not go 
beiow its initial value for a whole year. L.S. 

\()b~35bS5*ff Aerospace Corp.. El Segundo, Calif. 

MODELS OE THE TRAPPED RADIAIION ENVIRON- 
MENT. VOLIME 2: INNER AND OLTER /ONE 

ELECTRONS 

.\. B. Lucero, J. I, Velte, and J. A. Wright Washington 
NASA 1966 100 p refs Supported in part by NASA 
(Contract AF 04(695 )-469) 

(NASA-SP-3024-Vol-2) Avail: NTIS 

Graphs and tables of data for the electron environment 
AE2, which cover both inner and outer zone out to L = 60 
for the lime period around August 1964 are presented. Data 
for electron energy spectra, distribution and orbital integra- 
tions are included. N.E.N. 

N67-13710/j( Minnesota Univ., Minneapolis. Cosmic Ray 
Group. 

THE CONSTRUCTION, CALIBRATION AND OPERA- 
TION OF THE I \l\ ERSITV OE MINNESOTA EXPERI- 
MENTS EOR 0(;(M AND OGO-3 

S. R. Kane, K. A, Pfitzer, and J. R. Winckler Sep. 1966 

48 p refs 

(CR-87) 

Response characteristics of the ionization chamber and 
electron spectrometer experiments flown on the OGO-1 and 
OGO-3 satellites are considered in the outer radiation belt. 
The ion chamber response is attributed entirely to energetic 
electrons that pcntrate the chamber wall. Here, the ion 
chamber constitutes a stable, sensitive counter with a dynamic 
range for electrons above 6(K) kV energy. Calculation of 
abstdulc fluxes of particles from the counting rates of the 
OGO in.strumenls is described, and instrumental constants 
for these flux determinations are summarized. 
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Cross-calibration between the ion chamber and spectrometer 
and sampled data in the outer radiation belts is included 
Responses to electrons. X-rays, protons, and heavier nuclei, 
and cosmic ra>s in free space are detailed for the OGO-1 
ion chamber experiment, and attention is given to the 
normalization and calibration of the ion chamber correction 
for dead-time of the reset switch and the dynamic range 
and linearity of response. M.W.R. 

N67- 18763*^ National Aeronautics and Space 

Administration. Goddard Space Fliehl Center, Grcenbelt, 
Md. 

A REPRESENTATION OK THE PERIGEE MOTION OF 
A SATELLITE AS A FL NCTION OF LOCAL TIME 
R. A. Laneel Feb. 1967 12 p 

(NASA-TM-X-55703: X-612-67-34) Avail; NTIS CSCL 
22C 

A procedure was developed for a graphic display of one 
specialized feature of a satellite orbil-the relationship of the 
perigee of the orbit to latitude and to local time. From this 
plot it is a very simple matter to see exactly when in a 
satellite lifetime it will encounter a particular sunlight 
configuration. At what latitude the satellite approaches closest 
to the earth can also be readily seen. Obvious applications 
are predictions of eclipse times and periods of maximum 
drag. From a geophysical viewpoint, one may predict when 
satellite data should be examined for effects which are local 
time and/or latitude dependent. Author 

N67- 19899* Aerospace Corp., El Seeundo, Calif. 

MODELS OF THE TRAPPED RADIATION ENVIRON- 
MENT. VOLIME3: ELECTRONS AT SYNCHRO NOI S 
ALTntDES 

A. B. Lucero. J. I. Vette, and J, A. Wright Washington 
NASA 1967 1 1 1 p refs 

(Contracts NASA Order W- 11683: AF 04(695)-469) 
(NASA-SP-3024-Vol-3) Avail: NTIS 

In order to produce the trapped electron environment 
in sufficient detail, data was examined from particle detectors 
flown on IMP A, OGO A, ERS-17, and Explorers 6, 12, 
and 14. The model environment is confined to L-^6.6; B/B 
sub o and local time vanalions a.s well as the energy spectrum 
are presented. Time variations are discussed in terms of a 
solar cycle variation, occasional 27-day variations, and in a 
completely statistical way. Since the elliptical satellites sample 
the L=^ 6.6 shell twice each orbit, the lime between samples 
varies from three hours up to four days. It is shown that if 
a large number of these samples are treated as independent 
events, the logarithm of the flux displays a Gaussian 
distribution in which the standard deviation increases with 
energy. The construction of the model is discussed and 
graphical and analytical representations are given. R.N.A. 

N67-22257*^ Advanced Technology Labs., Mountain View, 
Calif. 

HIGH ALTITI DE LIMITATION STl DY ADVANCED 
HORIZON SENSOR FOR OGO Final Report, 4 Apr - 
15 Jul. 1966 

R. K. Ronald 30 Aug. 1966 100 p refs 
(Contract NAS5-9109) 

(NASA-CR-83567: ATD-R-1405) Avail: NTIS CSCL 17H 

High altitude or small earth limitations are investigated 
for the advanced horizon sensor of the Oribiting Geophysical 
Observatory OGO-A. Small earth limitation is considered 
as the extreme nonlinearity in the three-tracker mode of 
attitude angle calculation when the earth disk subtends a 
small angle and it is shown that at a satellite altitude of 
more than 80.000 nautical miles a reliable maximum pitch 
attitude angle of only one degree results and the tracking 
check logic breaks track when the horizon lemporalute is 
less than 214 K. Effects of finite field of view of the 
infrared beam, dc offset, and horizon temperature on the 
tracking point are considered, while small earth climatic 
variations are excluded. Horizon convolution and horizon- 
gradient tracking computer programs are discussed, and 
summing amplifier output accuracy as well as .space bias 


and square earth effect are considered. Optical characteris- 
tics of the OGO-A telescope transfer functions numerical 
values for circuit constant and a space bias study are 
treated. M.W.R. 

N67-27576*^ National Aeronautics and Space Administra- 
tion. Goddard Space Flichi Center, Greenbell, Md. 
METHODS OF DATA RFDl ( HON FOR THE OPEP 
AIRGLOW PHOTOMETER ON OGO-2 
J. Pacquet (Centre Natl, de la Rcch. Sci., Verrieres-le-Buisson) 
May 1967 59 p 

(NASA-TM-X-55794: X-613-67-218) CSCL 20B 

A brief description is given of the methods used in the 
reduction of the data from the OPEP airglow photometer 
on OGO-II. For selected portions of the data, computers 
have been used to apply instrumental corrections, to reduce 
an oscillatory component dependent on the position of the 
OPEP container, and to solve a system of linear equations 
to compute a vertical emission profile from the observed 
horizon profiles. Author 

N67-27578*# National Aeronautic.s and Space Administra- 
tion. Goddard Space Fliehi Center. Greenbelt, Md. 

SOME EFFECTS OF MEV ELECTRONS ON THE OGO 
2(POGO) AIRGLOW PHOTOMETERS 
C. W. .Aitken (Vitro Corp. of .Am.), J. F. Brun (Centre 
Natl, de la Rech. Sci.. Paris), W. B. Fowler, and E. I. Reed 
Mar. 1967 58 p refs 

(NASA-TM-X-55791; X-613-67-132) CSCL 20B 

After noting the high levels of background current in 
the Main Body Airglow Photometer on OGO-II, a Polar 
Orbiting Geophysical Observaiorv, a >eries of laboratory tests 
were made to indicate the sources of interference and methods 
of prevention. Tests with 2.6 MeV electrons confirmed that 
such electrons in space could account for the observed signals. 
Other tests were made which ( 1) showed that the most sensitive 
portion of the photometer was the cathode-window combina- 
tion in the photomultiplier, (2) indicated the effectiveness of 
various methods of shielding, and (3) studied the presence 
and decay time of radiation-induced phosphorescence. Further 
laboratory tests confirmed that a similar OPEP photometer 
on the :same satellite, with a ddlt;reni photoniulliplicr, a more 
limited spectral range, and greater shielding, was relatively 
insensitive to the same eiivnonmcnt. Author 

N67-3U!47*^ National Aeronautics and Space Administra- 
tion. Goddard Space Flieht Center. Greenbelt, Md. 

PRO( ESSING OF THE TOTAL FIELD M AGNETOME- 
TER DATA FROM THE OGO-2 SATELLITE 
R. A. Lamzel Jun. 1967 82 p refs 
(NASA-TM-X-55822; X-612-67-272) Avail: NTIS 

The process of reducing the OGO-2 magnetic field data 
from the original data acquisition and recording (pulse code 
modulation data only) to the preparation of the final data 
set used for analysis is described in detail. The OGO-2 
telemetry system, magnetometer, and associated instrumenta- 
tion are also described. An effort is made to point out both 
the unsuccessful and successful data reduction techniques 
used as well as what procedures would be used now if the 
processing were to begin afresh and how to best utilize the 
new generation of computer hardware which is becoming 
available. R.N.A. 

N67-3083l*^ Stanford Univ., Calif. Radioscience Lab. 
OBSERV ATIONS OF WHISTLER-MODE SIGNALS IN 
THE OGO SATELLITES FROM VLF GROLND STATION 
TRANSMITTERS 

R. L. Hevborne Nov. 1966 113 p refs 
(Contract NAS5-2131; NAS5-3093; Grant NSF GP-2247) 
(NASA-CR-84869; TR-34I5/3418-1: SEL-66-094) CSCL 
04A 

Amplitude calibrated receivers aboard two satellites 
(OGO-1 and OGO-2) are used to receive signals propagating 
m the whistler mode troni v If ground stations. Existing theory 
is utilized to calculate the expected intensities of these signals. 
Measured and calculated instensities are then compared. The 
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two satellites effectively sub-divide the whistler mode path 
into two main parts: (1) the earth-ionosphere waveguide loss, 
the boundary and excitation loss, and the absorption loss 
through the ionosphere to the altitudes of OGO-2. and (2) 
losses due to divergence of the signal between OGO-2 and 
the higher altitudes of OGO-l plus any additional absorption 
above OGO-2. These data are utilized to determine more 
precisely the major features and loss characteristics of 
whistler-mode paths inferred from pre\ ious experiments, and 
to determine the accuracy of attenuation rales predicted earlier 
by theoretical means. It is concluded that the average intensity 
of VLF whistler-mode signals in the magnetosphere may 
usually be predicted to an accuracy of ^ or - 10 db by the 
use of available models and existing theory. Author 

N67-30930j|^ California Univ., Livermore. Lawrence 
Radiation Lab. 

A LOW-POWLRED .MAGNETIC HALL PROBE FOR 
SPACE APPLIC ATIONS 
J. H. McQuaid 10 Jan. 1966 20 p refs 
(Contract W-7405-eng-48) 

(UCRL-14650-T) Avail: NTIS 

A magnetic Hall probe was developed for use in a 
spectrometer system aboard NASA's OGO-E Satellite. The 
probe is to monitor the flux in each of the two spectrometer 
magnets. This flux is in the order of 800-900 gauss for the 
small magnet and 2500-2700 gauss for the large magnet. 
When measuring long term variations in the magnetic field 
it is not necessary to continuously monitor the flux: therefore 
the Hall generator in this system operates on current pulses 
of short duration. The pulsed current mode of operation 
affords high efficiency and low power consumption. In the 
system described, the Hall generator is placed in the 
magnetic field and driven by a pulse generator. The resulting 
Hall voltage (which is proportional to the magnetic flux) is 
amplified and fed to a pulse stretcher. The stretcher circuit 
preserves the pulse amplitude for a time which is suitable 
for accurate readout. Author (NSA) 

N67-3I362*/^ State Univ. of fowa, Iowa City. Dept, of 
Physics and Astronomy. 

STI DV OE THE TEMPORAL VARIATIONS OF 40 keV 
ELECTRONS IN THE MAGNETOSPHERE DL RING 
AND AUER THE MAGNETK STORM ON APRIL IX, 
1965 Progress Report, .Mav 1967 
C. S. R. Rao Mav 1967 60 p 
(Grant NsG-233-62: Contract NONR-1509/06/) 
(NASA-CR-85905: Repi-67-l6) Avail: NTIS CSCL 20A 
Temporal variations of the intensities of electrons E > 
40 keV during the main phase and post-storm period of a 
large magnetic storm which occurred on April 18, 1965 are 
studied using data obtained at high latitudes by the University 
of Iowa Satellite Injun IV and af low latitudes by the NASA 
satellite OGO 1. The high latitude observations show a large 
inward movement of the cutoff boundary for trapped electrons 
to lower latitudes by as much as 8 deg. On the storm day 
and during the post-storm period, the cutoff latitude shows 
a close and direct correlation with D sub st and inverse 
correlation with 3 hour index. The slot which is present at 
an invariant latitude of 61 before the storm disappears on 
the storm day and is replaced by a peak. The post-storm 
variations of these storm induced electrons at higher latitudes 
are uncorrecied with the K sub rho index. The intensities 
decay according to an exponential law. There appears to be 
an injection and inward diffusion of fresh electrons during 
the post storm period leading to the formation of the normal 
quiet day profile. V^ariations for precipitated electrons are 
generally similar. Author 

N67-32070*^|^ Smithsonian A slroph> sical Observatory, 
Cambridue, Mas<. 

MEASURED \ KLOC ITIES OF I N TF R P E A N ET A R V 
DUST PAR TIC IKS FROM (HiO-I 

VV. M. -Alexander (Temple Univ.) and C. S. Nilsson 1967 
I" p In N.ASA. VV’ashington Meteor Orbits and Dust 
p 301-305 refs Sponsored by NASA and NAS 


Details are given on the instrumentation, the impact 
parameter data, and the probable orbits of three particles. 
The method of calculating the orbital elements is discussed, 
and probability distributions are show n for orbital inclinations 
and eccentricities. It is suggested that the particles were in 
heliocentric orbits. N.E.N. 

N67-35595*^ National Aeronautics and Space Administra- 
tion. Goddard Space Flichl Center, Greenbelt, Md. 
PROCESSING THE DATA FROM THE OGO-III GEG- 
ENSCHELM PHOTOMETRY EXPERIMENT 
J. H. Quann^ Aug. 1967 159 p 
(NASA-TM-X-55907: X-565-67-403) CSCL 20B 

The objectives, apparatus, data generation and display, 
and data analysis system of the Ciegenschein Photometry 
Experiment performed aboard the OGO-B spacecraft, are 
discussed. The experiment is intended to provide information 
for gaining a belter understanding of the earth and earth-sun 
relationships. The procedure for using the system is described. 
Program control user options, run execution, control card 
formats, subroutines, and compulation procedures are 
discussed. Output examples are given. L.S. 

N67-3702I*^ Stanford Research Inst., Menlo Park, Calif. 
OGO-l VEF EXPERIMENT A-17 DIGITAL DATA 
PROCESSING SYSTEM Final Report 
W. E, Blair, B. P. Ficklin, M. E. Mills, N. D. Schlosser, J. 
H. Wensley, W. H. Zwisler el al Apr. 1967 112 p 
(Contract NAS5-213I) 

(NASA-CR-88618) CSCL 20F 

The digital data processing technique of the VLF radio 
noise and propagation experiment (A-17) aboard the OGO-i 
satellite is examined. Descriptions, operational procedures, 
and details of the instrument and satellite are given as required 
for understanding of the data processing system. Data 
acquisition, decommutaiion, and processing systems are 
briefly described. The input, output, and operation of the 
four-phase data-processing system are presented in detail. 
The computer display system and 16-mm cine film presenta- 
tion are also described, and examples are shown. On more 
than 200,000 frames of film 2x10 to the 8th power experimen- 
tal digital data bits of information covering 99 satellite 
revolutions have been plotted and stored. This accumuhiiion 
of data represents more than 100,000 bits of information 
per frame and was compuier piuccsscd at approximately 
three frames per second, ThiN cuic film technique provides 
capability for significant data compacting, quick data 
scanning, discrimination between signals and interference, 
recognition of unique data characteristics, and simultaneous 
data comparison. Author 

N67-37398* National Aeronautics and Space Administration. 
Goddard Space Flight Center, Greenbelt, Md. 

THE GEOMAGNETIC SECT EAR VARIATION, 1900 - 
1965 

J. C. Cain and S. J. Hendricks Sep. 1967 231 p refs 
(NASA-TM-X-55944: X-612-67-479) CSCL 08N 

The main geomagnetic field model uses linear and 
parabolic terms in lime to represent secular change over the 
interval 1900-1965. The predicted field is compared with 
observatory annual means to investigate systematic residuals. 
Deviations of the order of 100 gamma are noted for short 
spans of years and are observed to occur only in limited 
regions. Otherwise, the trends of the computed field parallel 
the observations. Comparisions of secular change charts with 
those drawn by earlier analyses show good agreement. The 
westward drift is generally noted in the vector representation 
of the harmonic coefficients except that a few terms are 
seen to undergo predominantly an amplitude change. The 
components below (g(6i.h(6i) that show a recognizable 
eastward drift are the f3,2) and (5.2) terms. Both dip poles 
are noted to move smoothly northwestward over the interval 
whereas the dipole position initially drifts eastward, reverses 
direction near 1920, and then moves westward at a rate up 
to about 0,7 deg/vear. Its 1965 position is found to be 7H.8 
deg N and 70.0 deg W. Author 
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N67-40126*/j( Stale Univ. of Iowa, Iowa City. Dept, of 
Physics and Astronomy. 

IN\>:sri(, A TION OF FNFRGETK ELECTRON INTEN- 
SITIES IN THE EARTH'S Ol TER RADIATION ZONE 
WITH OGO I M S Thesis 
H. K. Hills Aug. 1967 117 p refs 
(Contract NAS5-2054) 

(NASA-CR-89652) Avail: NTIS CSCL 04A 

Observations of intensities of outer zone electrons 
obtained with instrumentation borne on the earth-satellite 
OGO-1 during the period September through December, 1964 
are presented. Omnidirectional intensities near the magnetic 
equatorial plane are given for electrons of energy E > 40 
keV, E > 130 keV^ and E > 2 MeV, and are characterized 
by short term variations superimposed upon an over-all long 
term decrease. The pitch angle distributions of electrons 
(E > 40 keV and E > 130 keV) may be approximated by 
the function sin{n)alpha with n generally found to be less 
than or about unity throughout the outer zone (3 < or = 
L < or = 7). Computations of the effects of geomagnetic 
storms upon the distribution of intensities of these electrons 
with energies above the detector thresholds are summarized. 
Adiabatic motions are shown to be capable of causing large 
temporal variations in electron intensities during a magnetic 
storm. Author 

N68-10422*^ Minnesota Univ., Minneapolis. Cosmic Ray 
Group. 

APPLICATION OF AN INTEGRATING TYPE IONIZA- 
TION CHAMBER TO MEASE REMENTSOF RADIATION 
IN SPACE Ph D. Thesis 
S. R. Kane Sop. 1967 221 p refs 
(Contract NAS5-2071) 

(NASA-CR-90060: CR-106) Avail: NTIS CSCL 22B 

An integrating type ion chamber experiment, using a 
resetting drift-type electrometer and designed to fly on the 
OGO-1 and 111 satellites is described. The chamber is 
demonstrated to have an accuracy and stability of ap- 
proximately 1% during its operation in space over a period 
of nearly three years. The minimum energy for penetration 
by protons and electrons is 12 and 0,6 MeV respeclivelv. 
The response to 40 keV electrons (through bremsstrahlung) 
is about 10 to the minus 7lh power x (reponse at energies 
' 600 keV). The response to X-rays in 10-150 keV range is 
peaked at approximately 20 keV: below 10 keV the response 
is approximately 0.01 x (response at 20 keV). For 1 particle 
on cm/2 sec/ 1 of 20 keV photons, electrons with energy > 
or = to 1 MeV and minimum ionizing nuclei with charge 
Ze the pulsing rale of the chamber is respectively 0,2, 7.0, 
and 5.5 z(2) NPPS (Normalized Pulses Per Second) x 1,000. 

Author 

N6H-I4025*^ Stanford Research Inst., Menlo Park, Calif. 
RESONANCES IN THE DRIVING-POINT IMPEDANCE 
OF AN ELECTRIC DIPOLE IN THE IONOSPHERE 
W. E. Blair Mar. 1967 33 p refs Prepared for Stanford 
Univ., Calif. 

(Contract NAS5-9309) 

(NASA-CR-91620: TR-1) Avail: NTIS CSCL 20N 

The resonances in the driving-point impedance of a 
center-fed cylindrical electric dipole imbedded in the 
ionosphere are analyzed. The ionospheric model is a lossy, 
anisotropic, homogeneous neutral plasma containing various 
ionic constituents. It is found that there are zeros in the 
reactance at the upper and lower hybrid frequencies and 
poles at the electron and ion gyrofrequencies. These critical 
frequencies are independent of antenna length and orientation 
(parallel or perpendicular to the earth's magnetic field) to 
the first-order approximation. It is -<hown that pole-zero 
frequencies could be used to determine the earth's hiagnetic 
field strength, electron density, and ion masses and densities 
at any point in the ionosphere at which the impedance was 
measured. Author 

N68- 15232*^' Stale Univ. of Iowa, Iowa City. Dept, of 
Physics and Astronomy. 


A CINEMATOGRAPHIC DISPLAY OF OBSERVATIONS 
OF LOW-ENERGY PROTON AND LI ECTRON SPECTRA 
IN THE TERRESTRIAL MAGNETOSPHERE Progress 
Report, Nov. 1967 

L. A. Frank and W , L. Shope Nov. 1967 27 p refs 
(Contract NAS5-2054; Grant NsG-233-62; Contract 
Nonr-1 509/06) 

(NASA-CR-91871; Rept-67-67; AD-662228) Avail: NTIS 
A massive series of observations of the differential energy 
spectra of proton and electron intensities over the energy 
range of approximately 300 eV to 50 keV within the earths 
magnetosphere and its environs has been obtained with an 
array of electrostatic analyzers borne on the earth-satellite 
OGO 3. In order to supplement the presently existing 
publications derived from these observations and to provide 
further insight into the distributions of low-energy charged 
particles within the earth's radiation zones over geocentric 
radial distances of approximately 2 to 20 RE (RE, earth 
radii) we have utilized a SC 4020 microfilm plotter to construct 
a cinematographic display of the differential energy spectra 
of proton and electron intensities which spans a complete 
circuit of the spacecraft around the earth, or about 50 hours 
of substantially continuous observations beginning at 
1330 U.T. on July 14, 1966. This cinematographic display 
comprises approximately 18,000 individual frames and 
summarizes some 550,000 intensity measurements. A 
description of the methods and graphic results is furnished 
as an aid in interpretation of this visual presentation of the 
observations. Author (TAB) 

N68-17981*^ Stanford Univ,, Calif. Radioscience Lab. 
WHISTLER PROPAGATION IN MAGNETOSPHERIC 
DUCTS 

J. J. Angerami and R. L. Smith Jul. 1967 9 p In ESSA 
Conjugate Point Symp., vol. 2, Session 3 Jul. 1967 
(Contract NAS5-2131; Grants NsG-174; NSF GP-948) 

CSCL 04A 

Reviewed are some of the theories of propagation of 
whistlers in field-aligned ducts and their relation to recent 
observations. Features of propagation are discussed which 
were deduced from the ray theory approach and then verified 
by recent ground and sateilite ohser\ ulsons. Fhc'^e ohserva- 
iions have led to further ray iraeing sludies which explain 
some high frequency leakage ctfccts and suggest an indirect 
experimental determination of duct dimensions and enhance- 
ment factors. In addition to ray tracing leehniques, ihc review 
covers the mode theory of propagation as developed for 
tropospheric ducting, and the full wave treatment using 
Maxwell’s equations directly. K.W. 

.N68-23026*/^ Minnesota Univ,, Minneapolis. School of 
Physics and Asironomv. 

AN .ATLAS OF 10-50 keV SOLAR FLARE X-RAYS 
OBSERV ED BY THE OGO SATELLITES, 5 SEPTEMBER 
1964 TO 31 DECEMBER 1966 

R. L. Arnoldy, S. R. Kane, and J. R. Winckler Jan. 1968 
82 p refs 

(Contract NAS5-2071) 

(NASA-CR-94429; ; CR-108) Avail; NTIS CSCL 03B 
Ionization rate profiles are presented for about 70 solar 
events that represent almost all of the cases detected by the 
ion chambers during the observing limes of OGO-l’and 
OGO-3 through the end of 1966. Some data on the 
instrumentation are included for these preliminary studies 
relating to X-ray phenomena in radio emission. Besides listing 
of frequency and the observing station, the presence of the 
radio emission is indicated on the plots by a horizontal line 
with a vertical arrow marking the reported time of maximum. 
•Although radio information is quite complete, the absence 
of an indicated radio burst in some cases is due to the 
unavailability of information and does not necessarily mean 
a radio burst did not occur. M.W.R. 

N68-35999*^ National Aeronautics and Space .Administra- 
tion. Goddard Space Flight Center, Greenbcli, Md. 

PHOTOELECTRON ELI X IN THE TOPSIDE lONO- 
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SPHFRE MEASIRED BY RETARDING POTENTIAL 
ANALYZERS 


J. L. Donle> and B. C. N. Rao Sep. 1968 15 p refs 
(NASA-TM-X-63358: X-615-68-381) Avail: NTIS CSCL 
04A 


Reported are results of measurements of photoelectron 
flux in the topside ionosphere which were made using 
retarding potential analyzers aboard the Explorer 31 and 
OGO-4 satellites. S.C.W. 


\69-!2899 Iowa L'niv., Iowa Cilv. 

INVESTIGATION OK ENFRf.ETIC ELECTRON IN- 
TENSITIES IN THE EAR l irS OL TER RADIATION 
ZONE WITH 0(;0 I Ph D. Thesis 
H. K. Hills 1967 117 p 
Avail: Univ. Microfilms Order No. 68-941 

Intensities of outer zone electrons obtained with instru- 
mentation borne on the earth-satellite OGO 1 are presented. 
Omnidirectional intensities near the magnetic equatorial plane 
are given for electrons of energy E > 40 keV, E 130 keV, 
and E > 2 MeV, and are characterized by short-term 
variations superimposed upon an over-all long-term de- 
crease. The pitch angle distributions of electrons (E > 40 keV 
and E > 130 keV) are approximated, and effects of 
geomagnetic storms upon the distribution of intensities of 
these electrons with energies above the detector thresholds 
are summarized. These results are compared w ith observations 
in order to distinguish between adiabatic and non-adiabatic 
particle behavior. Adiabatic motions are shown to be capable 
of causing large temporal variations in electron intensities 
during a magnetic storm. Dissert. Abstr. 


N69-14392*/if Michigan Univ., Ann Arbor. 
Astronomy Observatory. 
INSTRLMENTATION EOR 
MEASUREMENTS ABOARD 
CRAFT 


Radio 


RADIO ASTRONOMY 
THE OGO-5 SPACE- 


B. D. MacRae 20 Sep. 1968 142 p refs 
(Contract NAS5-9099) 

(NASA-CR-98670) Avail: NTIS CSCL 22A 

This report describes the design considerations and 
performance characteristics of a satcilile-borne instrumenta- 
tion system designed and constructed at the University of 
Michigan Radio .Astronomy Observatory. The system is 
designed to make radio astronomy measurements at eight 
discrete frequencies from 50 kHz to 3.5 MHz. These 
measurements are to detect solar and Jovian radio fre- 
quency bursts and to determine the relative average level of 
cosmic background radiation down to 50 kHz. Procedures 
used for preflight and in-flight noise calibrations are discussed. 
A description of the ground support equipment used for 
preflight testing is given. The instrument was successfully 
launched aboard the OGO-5(E) spacecraft on 4 March 1968 
into an elliptical orbit having the following approximate 
parameters: perigee, 292 kilometers: apogee, 147,(KX) kilome- 
ters; inclination to the equator, 31 deg; period, 63 hours. 25 
minutes. The initial data from the instrument look excellent 
and the instrument should successfully fulfill its missions. 
The scientific aspects and results of this program will be 
published separately. Author 



N69-14393*/^ Michigan Univ., Ann Arbor. Radio 
Astronomy Observatory. 

DATA REDUCTION AND AN AUVSIS REPORT FOR THE 
RADIO ASTRONOMY EXPERIMENT ABOARD THE 
OGO-2 SP AC ECR AET 
Aug. 1968 24 p refs 
(Contract NAS5-3099) 

(NASA-CR-98669; Rept-68-12) Avail: NTIS CSCL 22A 
The Radio Asironomv Observatory of the U'n iyersily of 
Michigan has identical experiments on the OGO-2 and OGO-4 
spacecraft, whose primary objective is to generate a map of 
the cosmic noise background at a frequency of 2.5 MHz. 
using ionospheric focussing to provide resolution. Because 
of various spacecraft problems, it docs not appear that the 
OCiO-2 experinieni will achieve this objective. Therefore, the 


data from this experiment has not been fully processed. It 
Is possible, however, that CXjO- 2 data may be of some value 
to supplement that obtained from OGO-4, or may yield 
valuable information on the earth’s ionosphere. Author 

N69-I74I2*^ Iowa Univ., Iowa City. Dept, of Physics 
and .Astronomy. 

SOLAR X-RAY CONTROL OF THE E LAYER OF THE 
IONOSPHERE 

P. R. Sengupta Jan. 1969 46 p refs 
(NGL- 16-001-002) 

(NASA-CR-73884; Rept-69-3) Avail: NTIS CSCL 04A 
Solar X-ray control of the E layer of the ionosphere is 
investigated. Electron production rates between 100 and 
140 km above the earth due to 31-100 A solar X-ray flux 
extrapolated from X-ray data recorded by Explorer 30, 
OGO-4, and OSO-4, and due to reported Lyman alpha flux 
from rocket and satellite experiments are calculated to show 
that about 70% of the E-layer ionization is contributed by 
the X-rays. Calculated E-laycr electron densities due to solar 
X-ray flux on two typical days are compared with the E-layer 
electron density profile. It is concluded that 31-100 A solar 
X-rays which contribute about 70% of the E-layer ionization 
on a day of moderate solar activity are responsible for 
day-to-day variations in the E-layer index. Contribution of 
10-30 A solar flux to the E-layer ionization is small except 
on a day of high solar activity. Author 

N69-17928*# Dartmouth Coll., Hanover, N.H. Radiophvsics 
Lab. 

AN EXPERIMENT TO STUDY WHLSTUERS AND 
AUDIO-FREQUENC Y EMISSIONS VMTH A REC EIVING 
SYSTEM ON BOARD THE POCiO S-50 SATELLITE 
(OGO-C/2) IN CONJl NC TiON VVITH AN KXISTINC; 
NETWORK OF GROUND-BASED OBSERVING STA- 
TIONS Final Report, 30 May 1963 - 29 Feb. 1968 
T. Laaspere and M. G. Morgan 29 Feb. 1968 60 p refs 
(Contract NAS5-3092) 

(NASA-CR-97605) Avail: NTIS CSCL 04A 

Technical specifications developed by the contractor for 
the experiment arc cited and a chronological account is given 
of the production of the evperiment by a subcontractor and 
Its acceptance by Gouuafd Space Flight Center. The launch 
and the results obtained with the experiment are doscribed, 
and a paper discussing observations of lowcr-hybrid- 
resonance phenomena b> Oarlniouih's OGO-2 experiment 
is included. Consideration given to means of acquiring data 
from the spacecraft over Labrador is also described. 

Author 


N69-!S074*^ National Aeronautics and Space Administra- 
lion. Goddard Space Flicht Center, Grcenbelt, Md. 

EEEE( IS OF ENERt.ETIC PARTK I ES ON PHOTO- 
MI L I IPLIERS IN EAR I H ORBITS I P TO 1500 km 
J. h. biamont (CNRS, Pans), W. B. Fowler, and E. 1. Reed 
Dec. 1968 19 p refs 

(NASA-TM-X-63419; X-613-68-486) Avail: NTIS CSCL 
09A 

The response of several types of photomultipliers to 
energetic particles is discussed in terms of observed back- 
ground current. Examples are drawn primarily from 
photometers for observation of the earth's airglow on two 
Polar Orbiting Geophysical Observatories, OGO-2 and 
OGO-4; brief reference is made to other OGO photometers. 
The largest background current was observed on OGO-2 
from an EMR541E, a sapphire end-window tube with S-20 
photocathode. At a maximum of the inner electron belt, 
cathode current exceeded 10 to the minus 9th power amperes 
at about 1500 km. Several components were noted in the 
background current, with the most prominent due to the 
inner radiation belt and a component with the latitude 
distribution characteristic of cosmic rays. Estimated in- 
stantaneous proton and electron fluxes are compared with 
background current in order to obtain an approximate 
rcsponsiviiy to energetic particles. Author 
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\69- 19899*# Minnesota Univ., Minneapolis. School of 

Physics and Astronomy. 

AN EXPERIMENTAL STUDY OF ELECTRON ELLXES 
FROM 50 KFV TO 4 MEV IN THE INNER RADIATION 
BEET Ph D Thesis 

K. A. Pfitzer Aug. 1968 166 p refs Submitted for 

publication 

(Contract NAS5-2071) 

(NASA-CR-100648) Avail: NTIS CSCE 04 A 

A five channel magnetic electron spectrometer which is 
capable of accurately measuring the electron spectrum from 
40 keV to 4 MeV is described. The spectrometer consists of 
two separate detectors operating together to provide double 
energy selection. The first of these is an electromagnet with 
a collimating slit having a geometry factor of 8.64 x 0.00 1 
sterad-sq cm. The second detector consists of a heavily 
shielded scintillation crystal and photomultiplier tube. The 
electron spectrometers were flown on the Orbiting Geophysi- 
cal Observatories (OGO) I and 3. The two spectrometers, 
which have been cross calibrated in space and shown to 
agree to within lO^^c observe the continuing decay of the 
electrons injected into the inner zone by the nuclear 
explosion. Starfish, on July 9, 1962. The spectrometers observe 
a factor of ten decrease in the electron flux over a period 
of two years from September 1964 to August 1966 in the 
inner zone below L = 1.8 for electrons of E > 290 keV. 

.Author 

N69-20849*# Iowa Univ., Iowa City. Dept, of Physics 
and Astronomv. 

EOCAE TIME ASYMMETRIES IN THE INCREASE OF 
ELECTRON ELI XES IN THE OITER V AN A ELEN 
ZONE Dl RING SI BSTOR.MS 
C. S. R. Rao Feb. 1969 35 p refs 
(Contract NAS5-3097: Grant NGL- 16-00 1-002) 
(NASA-CR-100419: Repi-69-8) Avail: NTIS CSCE 04 A 
The increase was studied in the fluxes of electrons E 
sub e > or approximately 40 keV and E sub e or 

approximately 120 keV in the outer Van Allen zone at different 
local times during night-time magnetic bay activity. Electrons 
E sub e > or approximately 40 keV show increases in the 
midnight to afternoon sectors but not in the evening sector 
during bay activity. Electrons E sub e > or approximately 
120 keV do not. however, show significant increases at these 
times. Also, whereas the increase in the midnight sector occurs 
immediately after the onset of a bay. a significant increase 
in the morning sector occurs only later, i.e., during peak or 
recovery phase of the bay. This time delay is attributed to 
the time taken by the electrons that are freshly energized in 
the midnight sector to drift in longitude so as to appear in 
the morning sector. The absence of increase in the evening 
sector is believed due to the fact that the freshly energized 
electrons disappear by the time they drift to that sector. 

Author 

N69-23367*# Smithsonian Astrophysica! Observatory, 
Cambridge, Mass. 

THE MICROMETEOROID EXPERIMENT ON THE OGO 
2 SATELLITE 

C. S. Nilsson and D. Wilson Feb. 1969 38 p refs 
(Contract NAS5- 11007) 

(NASA-CR- 100683: Repi-902-4l) Avail: NTIS CSCE 03C 
The aim of this experiment was to measure the veloci- 
ties, masses, and orbits of dust particles in the earth's dust 
cloud. The negative results obtained were instrumental in 
bringing about a reappraisal of' the magnitude of this dust 
concentration. No orbits were determined, and it is question- 
able whether any micrometeoroids of mass > 10 to the minus 
12th power g impacted on the sensors during the 1300 hr 
in which good data were obtained. Two possible impacts 
were recorded, but these were more likely due to expermieni 
noise. These two events give an upper limit to the flux of 
particles of mass 10 to the minus 12th power g of 3 x 
10 to the minus lOih power particles/sq ni sec 2*^ pi sier. 
1 his figure is compared with data from other experiments. 

Author 


N69-23730 California Univ., Berkeley. 

THE PROPAGATION OF SOLAR PROTONS PhD. 
Thesis 

S. W. Kahicr 1968 141 p 

Avail: Univ. Microfilms Order No. 68-13919 

Data from a scintillation counter experiment on the 
OGO-C spacecraft were used to analyze twelve energetic (3 
'' E < 32 MeV) solar proton events. The spacecraft, the 
performance of the experiment and methods of data analysis 
are discussed. The proton events presented were divided into 
four groups, each with well defined properties. The diffusive 
event follows an impulsive injection of particles at the sun 
and decays exponentially in time. The onset phase may be 
smooth or irregular, but the spectrum grows progressively 
softer during the decay phase. The storm particle event is a 
low energy event associated with a geomagnetic storm. 
During this event the spectrum first grows softer, then 
becomes harder. The halo structure is a stream of particles 
confined to the interplanetary lines of force which connect 
to the flare region at the sun. Recurrent proton events are 
due to the gradual release of particles from an active region 
in which a flare has occurred during a previous solar rotation. 
The two examples reported here showed narrow ( < or = 
to 10 hours) interplanetary spatial confinement. Representa- 
tive fluxes and modified spectral behavior are presented for 
these events as a basis for describing a model of a typical 
solar proton event. Dissert. Abstr. 

N69-24521*# Stanford Univ., Calif. Electronics Labs. 
PROTONOSPHERIC ELECTRON CONCENTRATION 
PROFILES Final Report 

A. V. DaRosa and O. K. Garrioti Mar. 1969 51 p refs 
(Contract NASr-136) 

(NASA-CR- 100778; SU-SEL-68-044) Avail: NTIS CSCL 
04B 

The local electron concentration was calculated along 
portions of the orbit of OGO-1, based on differential Doppler 
frequency and Faraday polarization rotation measurements 
of harmonic radio beacon transmissions. Since it is not 
possible to make these calculations with sufficient accuracy 
for most satellite orbits, an extensive error analysis is included, 
to establish the sources and magnitudes of the uncertainties 
in the computations. Values of pruionosphcric electron 
coiiceiuration were obtained between altitudes of about 6,000 
and 15,000 km on a number of orbits. The uncertamities in 
iite computed values result prmcipallv from scaling errors 
in the Faraday polarization rotation angle and from 
horizontal gradients in the ionosphere; they typically total 
less than ^ or - 600 elecirons/cu cm. A number of 
concentration profiles are show n and are compared with direct 
probe measurements, with whistler results and with extrapol- 
ated values of electron concentration obtained from Alouette 
I near 1000 km. Author 

N69-25437*# Michigan Univ., Ann Arbor. 

OGO SPACECRAKT ELECTROMAGNETIC INTERFER- 
ENCE IN THE 50-kHz TO 4-MHz FREQUENCY 
RANGE 

R. G. Peltzer 15 Dec. 1968 10 p refs In JPL Proc. of 

the Spacecraft Electromagnetic Interference Workshop 
P 139-148 Supported by NASA 
Avail: NTIS Copyright. Avail: NTIS CSCL 09C 

The interference generating capability of the OGO 
spacecraft is reviewed. The most obvious potential sources 
of interference generated in the spacecraft were the transmit- 
ters, data handling systems, and power converters. After 
briefly describing the signals generated in the craft, the 
distribution of the signals through the spacecraft wiring was 
examined. The skin and overall structural material was then 
considered as a potentially inherent EMI container. The radio 
probing objectives of the OGOs are briefly discussed. 
Procedures for ground testing for EMI and for spacecraft 
generated interference testing are briefly enumerated: 
recommendations are made for future design considerations 
and for more effective testing. B.P. 
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N69-26549| Colorado Univ., Boulder. Dept, of Astro- 
Geophysics. 

THE VERTICAL DISTRIBCTION OE OZONE BE- 
TWEEN 35 AND 55 km AS DETERMINED FROM 
SATELLITE I LTRAVIOLET MEASl REMENTS M S. 
Thesis 

G. P. Anderson 1969 66 p refs 
Avail: Issuing Activity 

An Ebert- Fastie ultraviolet spectrometer mounted on a 
polar-orbiting satellite was used to observe back-scattered 
radiation in the spectral region 2550 to 3100A. The data 
were calibrated using a coordinated rocket sounding to 
determine the effective solar flux, A modified Phillip-Twomey 
inversion technique was then applied, yielding a reasonable 
vertical ozone distribution between 35 and 55 km. Author 

N69-29659*jj/ National Aeronautics and Space Administra- 
tion. Goddard Space Flight Center, Greenbelt, Md. 
PROPAGATION OF SOLAR COSMIC RAYS IN THE 
INTERPLANETARY MAGNETIC FIELD 

E. C. Roelof 1969 25 p refs In Its Lectures in High 

Energy Astrophvs. p 111-135 

Avail: NTIS CSCL 04A 

A diffusion-convection theory is developed to explain 
solar cosmic ray propagation in the interplanetary plasma 
and the distorted production spectrum by the time the particles 
arrive at earth. It is shown that irregularities of the 
interplanetary magnetic field carried out into space by the 
expanding corona cause this distortion and randomize the 
trajectories of the particles. G.G, 

N69-3I345*^ Michigan Univ., Ann Arbor. Dept, of 
Astronomy. 

RESULTS FROM ORBITING GEOPHYSICAL OBSERV- 
ATORY I Final Scientific Report 

F. T. Haddock 1969 6 p 
(Contract NAS5-2051) 

(NASA-CR-103321) Avail: NTIS CSCL 03A 

The OGO-I spacecraft encountered difficulties shortly 
after launch and the antenna erection command for this 
instrument was delayed for some time. When the erection 
attempt was made the antenna only erected an estimated 
four to six feet instead of the intended 30 feet. The complete 
shutdown of the experiment was not requested since there 
existed a chance that a very large solar flare event would 
be observed with the greatly reduced anteima .>en.sitivity , 
However, reduction of the data tapes for 1/1/66, 3/19/66, 
and 3/25/66 have yielded nothing. Data tape reduction was 
delayed by computer costs. This experiment was finally 
judged a scientific failure. The OGO-3 (OGO-B) experiment 
performed satisfactorily and provided good scientific 
results. Author 

N69-32730^ Naval Research Lab., Washington, D.C. 
USING SOLAR \-RAYS AS INDICATORS OF SOLAR- 
F'LARE ACTIN IT\ Interim Report 

D. M. Horan, R. W. Kreplin, A. T. McClinton, Jr., and L. 
C. Schneider Mar. 1969 24 p refs 
(AD-686662; NRL-6884) .Avail: NTIS CSCL 14B 

X-ray and particle emission during solar flares can 
sufficiently increase the electron density in the lower regions 
of the ionosphere to cause disruption of high-frequency radio 
communications. Criteria have been established to predict 
periods of high solar activity during which solar flares capable 
of disrupting communications might occur. A study of 
solar-flare occurrence and solaf X-ray flux levels over 14 
months has shown that solar flares are three times more 
likely to occur when the cirteria are met than when they 
are not met. Author (TAB) 

N69-33963*^ California Univ., Los Angeles. 

DIGITAL OFFSFT FIFLI) (.ENFRATOR FOR SPACF- 
C RAFT MA(;NF I()MFTERS 

R. C. Snare and G. N. Spellman (Marshall Labs.) 1967 
12 p refs In Ne\. L'niv. Space Magnetic Exploration and 
Technol. p 155-166 


(Conlracis NAS5-9570; NAS5-9098) 

Avail: NTIS CSCL 03B 

\ digital offset field generator has been developed 
which accurately extends the dynamic range of a sensitive 
magnetometer. This system enables the use of a sensitive 
magnetometer to resolve small magnetic field fluctuations 
in the presence of fields of large value. The circuitry is 
described in some detail and its application in instruments 
for the first Applications Technology Satellite and the fifth 
Orbiting Geophysical Ob>crvatory is discussed. Author 

N69-33977*^ TRW Systems, Redondo Beach, Calif. Space 
Sciences Lab. 

MAGNETIC TESTS OF THE OGO AND ERS SATEL- 
LITES 

G. T. INouye 1967 Up In Nev. Univ. Space Magnetic 
Exploration and Technol. p 363-378 
(Contract NAS5-3900) 

Avail: NTIS CSCL 22B 

This paper presents the results and methods used to test 
for the magnetic properties of the OGO and ERS satellites. 
The magnetic properly of the spacecraft of paramount interest 
is the spacecraft magnetic field at the position of the on-board 
magnetic sensor, both permanent and induced. Also of interest 
is the proportion of this field which is hard or permanent, 
and the proportion which is soft which may be changed by 
normal magnetizing ensironments to which the spacecraft 
may be subjected before being launched into orbit. Another 
magnetic property of interest is an overall map of the 
spacecraft field, and its characterization in terms of dipole 
and higher order multipoles, both permanent and induced, 
located at the center of the spacecraft. The testing techniques 
used in both the coil and coil-lcss methods involve the rotation 
of the spacecraft about two axes relative to fi.xed tri-axial 
fluxgate sensors. The fluxgate sensor outputs are recorded 
on both a multichannel Sanborn chart recorder and an X-Y 
plotter. The X-Y plot permits an immediate scaling of the 
magnitude of the magnetic moment in the plane of rotation, 
as well as giving its orientation in spacecraft coordinates. 
Rotation of the spacecraft about another orthogonal axis 
provides data for obtaining the total moment vector. 

Author 

^69-34536*# California Inst, of Tech . Pasadena. 

NEW MEASL REMFMS OF THE ABSOl.l TE COSMIC 
RAY lONi/ATION FROM SEA LEVFLTO 1540 KILOME- 
TERS ALim DE Ph D. Ihisis 
M. J. George 25 Apr. 1969 174 p refs 
(Contracts NAS5-3095; NAS5-9317: NAS7-100: Grant 
Nonr-220(53); Contract NGL-05-002-007) 

(NASA-CR- 104068) Avail: NTIS CSCL 03B 

The construction of an air filled ionization chamber is 
described. This chamber was flown along with an older, 
argon filled, balloon type chamber in a C-135 aircraft from 
1,000 to 40,(XX) feet altitude, and other measurements of 
sea level cosmic ray ionization were made. The calibrations 
of the two instruments were found to agree within i percent, 
and the airplane data were consistent with previous balloon 
measurements in the upper atmosphere. Ionization due to 
radon gas in the atmosphere was investigated. .Absolute 
ionization data in the lower atmosphere have been compared 
with results of other observers, and discrepancies have been 
discus.sed. Also, data from a polar orbiting ion chamber on 
the OGO-2, 4 spacecraft have been analyzed. The problem 
of radioactivity produced on the spacecraft during passes 
through high fluxes of trapped protons has been investigated, 
and some corrections determined. Author 

N69-3H983*/( National Aeronautics and Space Administra- 
tion. Goddard Space Fliehi Center, Greenbelt, Md. 
COSMIC R\V AND S()l.AR FLARE ELECTRONS 
T. L. Cline 1969 5 p In Us Significant Accomplishments 
in Sci., 1968 p 131-135 
A\ail: NTIS CSCL 04A 

Comparisons between observed and calculated in- 
terplanetary electrons of energies above I MeV are made 
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and related to the identification and source of solar electrons. 
Observations from IMP 3, and more recently supported by 
IMP 4 and OGO 5, have yielded the first directly detected 

interplanetary solar flare electrons of relativistic energies. 
From these data, several implications regarding the solar 
electron population also responsible for microwave and X-ray 
bursts at drawn. Charts of original data from the satellites 
showing cosmic ray electron distributions and solar flare 
particle distributions are included. M.H.E. 

N69-38984*/ii National Aeronautics and Space Administra- 
tion. Goddard Space Fliuht Center, Greenbelt, Md. 
GALACTIC AND SOLAR COSMIC RAYS 
F. B. McDonald 1969 6 p In Its Significant Accomplish- 
ments in Sci., 1968 p 136-141 
Avail: NTIS CSCL 04A 

The detection system of OGO 5 consisting of a Ceren- 
kov counter and a mass spectrometer is explained in terms 
of the multiple parameter analysis used to compute the 
precise chemical composition of galactic and solar cosmic 
radiation traveling at relativistic velocities. An analysis of a 
representative sample for charge distribution is provided and 
the analytical steps with underlying mathematical assump- 
tions are demonstrated. M.H.E. 

N70-11147*/^ Michigan Univ., Ann Arbor. Radio 
Astronomy Observatorv. 

DYNAMIC SPECTRA OF 4-2 MHz SOLAR BLRSTS: 
RESULTS FROM ORBITING GEOPHYSICAL OBSERV- 
.ATORY 3 Final Report, part I: Scientific; Ph.D. Thesis 
T. E. Graede! 1968 213 p refs 
(Contract NAS5-2051) 

(NASA-CR- 106640) Avail: NTIS CSCL 04 A 

The data collected by OGO-3 in detecting solar bursts 
are analyzed quantitatively at selected frequencies. The burst 
data are plotted as graphs of output voltage against time. 
The OGO-3 spacecraft, the radio astronomy experiment, and 
observed properties of the solar radio bursts are described. 
The physical conditions of the corona, and the evidence for 
a plasma frequency burst hypothesis are reviewed. Conclu- 
sions which were drawn are summarized as follows: (!) Solar 
fast drift radio bursl> with peak flux densities in the 4 to 
2 MHz hand were observed at the rate of one burst for 50 
hours of observation, (2) Type V continuum was observed 
in 2% of all cases following fast drift bursts at low frequencies, 
and (3) The detection of a reverse drift burst at low frequencies 
may indicate the presence of significant magnetic fields 
transverse to the radial direction at distances of approximately 
5 solar R. F.O.S. 

N70-11727*^ Stanford Research Inst.. Menlo Park, Calif. 
RESEARCH RELATED TO MEASUREMENTS OF 
ATOMIC SPECIES IN THE EARTH'S L PPER AT- 
MOSPHERE 

B. R. Baker and B. J. Wood I Sep. 1969 II p refs 
(Contract NASr-49/30/) 

(NASA-CR-106805: QSR-9) Avail: NTIS CSCL 04 A 

Oxygen atom reactions with solid surfaces were investi- 
gated to improve data interpretation of atomic oxygen 
composition reported by mass spectrometers in upper 
atmospheric flight. Interaction rates were observed with metal 
surfaces in a reaction vessel. Atom removal by recombination 
as indicated by the steady, high ratio of mass 32/mass 16 
measured by the OGO-F mass spectrometer at perigee was 
confirmed by the experimentally determined behavior of gold. 
A precise correction for the atom removal term is suggested 
based on recombination coefficients derived from rate data 
to provide an absolute evaluation of the oxygen atom particle 
density being sampled. Similar corrections are recommended 
for the oxygen data from the Explorer 32 satellite. M.H.E. 

N70- 12221*^ Michigan Univ., Ann Arbor. Dept, of 

Astronomy. 

0(.0 3 DATA ANAIASLS - DYNAMIC SPECTRA OF 
SOLAR Bl R-STS Final Seiemilic Report 
i F. Graedcl 74 p refs 


(Gram NGR-23-005-312) 

(NASA-CR-107031) Avail: NTIS CSCL 04 A 

The computation of solar burst time profiles and dynamic 
spectra, utilizing a model of the form described can produce 
theoretical values for Type 3 burst characteristics which agree 
quite well with observational values. The parameters which 
have been used in the model can then be regarded as indicative 
of coronal physical conditions and of Type 3 solar burst 
radiation mechanisms. A high level of accuracy was obtained 
in matching observations, even though the model which was 
used did not treat the difficult plasma physics problems in 
a realistic way. The results presented refer to average Type 
3 bursts. Any individual event, likely to result from an electron 
velocity spectrum which differs from the average may occur 
with a density enhancement differing from the model 
described. Author 

N70- 14425*^ Michigan Univ.. Ann Arbor. High Altitude 
Engineering Lab. 

THE OGO-2 NEl TRAL AND ION M ASS SPECTROME- 
TER EXPERIMENT 

B. B. Hinton, R. J. Leiie, and C. J. Mason Oct. 1969 
15 p refs 

(Contract NAS5-3098) 

(NASA-CR- 107408; Rept-05465-l-F) Avail: NTIS CSCL 
14B 

The experiment is described from the data processing 
point of view. A brief description of the quadrupole 
spectrometer is given. The approach to data processing is 
reviewed and related to the OGO-2 data. A brief review of 
the spacecraft malfunctions and their influence upon the 
experiment is included. The only significant data obtained 
indicated that large spacecraft probably expell large amounts 
of water vapor over extended periods of time and precautions 
should be taken to prevent damage to instruments and 
degradation of their data. Author 

N70- 15525*^ Stanford Univ.. Calif. Radioscience Lab. 
NONDUCTED VLF PROPAGATION IN THE MAGNETO- 
SPHERE 

F. Waiter Oct. 1969 155 p refs 

(Contract NAS5-3093; Griini NsG-020-008: Contract 

NOOOi4-6/-A-Oi 12-0012: Grants NSF GA-1!51; 

NSF GA-1485) 

(N\SA-CR-107614: SU-SFL-69-061: TR-34l8-i) Avail; 
NTIS CSCL 17B 

Evidence for nonducted VLF propagation between 
conjugate hemispheres has been found in records from the 
broadband VLF receivers aboard the polar satellites OGO 2 
and OGO 4. The nonducted signals are received in the 
ionosphere between 47 deg and 56 deg invariant latitude. 
They have never been observed on the ground and include 
natural whistlers and fixed-frequency signals from Omega 
transmitters. In a frequency-time spectrogram, these nonduc- 
ted whistlers appear as rising tones with a lower cutoff 
frequency in the approximate range of 5 to 8 kHz. A train 
of WT whistlers exhibits a nearly constant lower cutoff 
frequency which is equal to the maximum value of the lower 
hybrid resonance (LHR) frequency above the satellite, and 
an upper cutoff frequency that decreases with increasing 
satellite latitude. Fixed frequency Omega signals exhibit two 
features that are not apparent in the natural whistlers: an 
enhancement of signal strength and a Doppler shift that 
increases with latitude and may reach hundreds of Hertz. 

Author 

N70- 15678*^ Stanford Univ., Calif. Radioscience Lab. 
MAGNETIC RADIATION OBSERVED BY 0(i0-l AND 
OGO-3 BROADBAND VLF RECEIVERS 

W. J. Bunis Aug. 1969 63 p refs 
(Coiilract NAS5-213I: Grant NGR-05-020-288) 
(NASA-CR- 107653: SU-SEL-69-019; TR-3438-l) Avail: 
NTIS CSCL 04 A 

.A continuing study of the properties of VLF emissions, 
using observations from the OGO satellites as well as from 
ground stations, is presented. It is concerned specifically with 
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radiation observed by the broadband YLF receivers onboard 
OGO 1 and OGO 3 primarily during 1966. Three distinct 
classes of emissions are defined and illustrated: banded 

chorus, banded hiss, and low-frequency noise. The occurrence 
of radiation in each class is investigated as a function of 
magnetic shell, dipole latitude, local time, and magnetic 
activity. The relation of this radiation to VLF emissions 
observed on the ground and in the topside ionosphere is 
discussed. Energies are calculated for gyroresonant electrons 
which may generate banded chorus. The amplitude of banded 
chorus radiation is estimated and rise and fall times of discrete 
emissions are illustrated. Author 

N70-15768*/^ Stanford Univ., Calif. Radioscience Lab. 
INTERPRETATION OF VLF SIGNALS OBSERV ED ON 
THE OGO-4 SATELLITE 

R. R. Scarabucci Oct. 1969 169 p refs 
(Contract NAS5-3093; Grant NGR-020*008) 

(NASA-CR- 107654: SU-SCL-69-065; TR- 3418-2) Avail: 
NTIS CSCL 17B 

The main purpose is to present and interpret measure- 
ments of very low frequency signals observed with the low 
altitude, polar orbiting, OGO-4 satellite. The interpretations 
of the measurements are based on amplitude and spectrum 
analysis of the received signals as well as on the related 
position of the satellite. The phenomena to be discussed are 
observed on nearly all revolutions of OGO-4. The present 
study is mainly concerned with signals generated on the 
ground by lightning strokes and by VLF transmitters. This 
research may also be classified as a global study of very 
low frequency propagation in the ionosphere and in the 
magnetosphere of the earth. It includes the general problem 
of excitation of waves through the lower ionosphere under 
different conditions and the characteristics of propagation 
inside the anisotropic plasma above the earth. The study 
covers a variety of situations, including signals received when 
OGO-4 is relatively close to the ground sources and signals 
received at low, middle, and high latitudes. The differences 
between daytime and nighttime propagation are also 
included. Author 

N70-I7448*ji^ Minnesota Univ., Minneapolis. School of 
Physics and Astronomy. 

A SURVEY OF THE TOTAL RADIATION IN SPACE 
OBSERVED RV THE OGO SATELLITES, 5 SEPTEMBER 
1964 - 27 MAY 1968 

S. R. Kane and J. R. Winckler Sep. 1969 210 p refs 
(Contract NAS5-2071; Grant NGL-24-005-008) 

(NASA-CR- 107886; CR-135) Avail: NTIS CSCL 04 A 

Graphical and tabular summaries of the ionization rates 
in space recorded by the large spherical ion chambers on 
the OGO- 1 and OGO-3 spacecraft are presented. The survey 
begins with the launch of OGO- 1 in September, 1964 and 
ends with the last reduced data furnished on a regular basis 
by the Data Reduction Facility at Goddard Space Flight 
Center in May 1968, although some samples of data are 
given in July and August, 1968 from special runs. The 
ionization chambers are sensitive to all types of particle and 
photon radiation which can penetrate the aluminum shell. 
The hourly average rates of the ion chambers have been 
computed without regard to the location of the satellite and 
as a function of universal time for the entire period. 
Background radiation is measured outside the magnetosphere 
during periods of solar quiet. On each pass of the satellite 
the radiation belts are shown as large spikes with the radiation 
zones in general unresolved with the one hour averages and 
with the peak rates consistent with an average over this 
time period. Author 

N70-I7624*j^' Minnc.sota Univ., Minneapolis. Cosmic Ray 
Group. 

DESCRIPTION OF DATA PLOTS FROM THE I NIVER- 
SITYOE MINNESOTA ION C H AMBER AND ELEC TRON 
SPECTROMETER ON (KiO-l AND 0(;0-3 

S. R. Kane, K. .A PfiUer, and J. R. Winckler Oct. 1969 
40 p 


(Contract NAS5-2071; Grant NGR-24-005-(X)8) 

(NASA-CR- 107885; CR- 147) Avail: NTIS CSCL 04 A 

Samples of computer plots and their e.xplanations are 
presented for electron spectrometer and ionization chamber 
data on radiation belts, solar radiation, and galactic cosmic 
rays. The electron spectrometer data are plotted against such 
factors as lime, range, and L-values. All of the spectrometer 
data are plotted in the same arbitrary scale which must be 
multiplied by the conversion factor to obtain the electron 
fluxes or the differential energy spectra. The data for the 
five energy channels are background corrected and plotted 
against a normalized scale. .A list of completed data plots is 
presented. J.M. 

\70-l93I3*;j( National Aeronautics and Space Administra- 
tion. Goddard Space Fliehi Center, Greenbelt, Md. 
COORDINATE 1 R ANSFORM ATIONS USED IN OGO 
SATELLITE DATA ANALYSIS 
Jan. 1970 15 p 

(NASA-TM-X-63826; X-645-70-29) Avail: NTIS CSCL 
08E 

Graphical presentations are shown for: (I) geocentrical 
celestial inertial coordinates: (2) geographic distance coordi- 
nates; (3) topographic coordinates; (4) geomagnetic coordi- 
nates; (5) solar geomagnetic coordinates; (6) solar magneto- 
ipheric coordinates; and (7) solar ecliptic coordinates. 
Matrices for coordinate transformations from the geocentric 
celestial inertial coordinate system to other coordinates are 
developed and a vector expression by magnitude and two 
angles with respect to the solar ecliptic coordinate system is 
formed. 


N70-23999*^ Michigan Univ., .Ann Arbor. Radio 
Astronomy Observatory. 

OGO-2 DATA ANALYSIS SAIELLITE PLASMA W AKE 
STUDY. Final Report 

H. Weil and R. G. Yorks I eb. 1970 76 p ref 
(Contract NGR-23-005-3 14» 

(NASA-CR- 109457; Repl-70-1) .Avail: NTIS CSCL 201 
The plasma wake of ihe .spinning OGO-2 satellite is 
studied using the 2.5 MH.-^ antenna impedance data. The 
method for measuring antenna impedance is described. The 
very strong wake modulation recorded m the inductive region 
up lo the time the reactance eoes capacitive is considered 
as significant wake feature. ,tnd is believed to bean impedance 
effect caused by the coiitirtaally varying angle between the 
antenna and the magnetic field lines as the spacecraft spins. 
The paper OGO satellite wake structure deduced form antenna 
impedance measurement, and the outlines of computer 
programs written for this study are included. F.O.S. 

N70-27302*^ National Aeronautics and Space Administra- 
tion. Goddard Space Flight Center, Greenbelt, Md. 
DISCREPANCIES IN THE OBSERVED PLASMA- 
TROUGH DENSITY 

E. J. R, Maier and G. P. Serbu Mar. 1970 14 p refs 
(NASA-TM-X-63905; X-621-70-71) Avail: NTIS CSCL 
201 

Observations of the plasmapause have now been 
achieved by a variety of techniques: ground based reception 
of whistlers, in-situ observations by mass spectrometers 
retarding analyzers and VLF receivers. Comparisons of some 
of these observations are made and it is concluded that the 
details of the plasmasphere boundary and the thermal plasma 
density beyond the plasmasphere are more variable than the 
idealized plasmasphere nnxlel would suggest. Author 

N70-28003^ Applied Svsiems Corp., Freeport, N.Y. 
INVESTIGATION OF ELECTRICAL STRl CTl RE IN 
THE NEAR EARTH REfHON AS MEASl RED BY 
ORBITINC; SPHERIC AL ELECTROSTATIC ANALYZ- 
ERS, OR PLASMA PROBES Final Report, I Jul. 1968 - 
31 Oct. 1969 

B. R. Greene. A. Lieberman, and W. J. Snapp 28 Nov. 
1969 86 p refs 
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(Contract F19628-68-C-0382) 

(AD-700804: AFCRL-70-0017) Avail: NTIS CSCL 04/1 
The report contains a study and analysis of several 
scientific experiments for the study of the distribution of 
charged particles in the near earth regions. The experiments 
under study consist of spherical electrostatic analyzers or 
probes, flown on OGO satellites. Scientific and numerical 
techniques for the study and analysis of the data produced 
by these experiments and a system of computer programs 
for converting the recorded raw data into the desired physical 
results are given. Author (TAB) 

N70-28103*/i< California Univ., Livermore. Lawrence 
Radiation Lab. 

THE LRL ELECTRON AND PROTON SPECTROMETER 
ON NASA SORBITING GEOPHYSICAL OBSERVATORY 
5(E): INSTRIMENTATION AND CALIBRATION 
R. M, Bogdanowicz, R. G. Darcy, Jr., R. W. Hill, N. C. 
Jensen, J. H. McQuaid, H. I. West, Jr., and J. H. Wujeck 
2 Jun. 1969 110 p 
(NASA Order S-70014-G) 

(NASA-CR-109962; UCRL-50572) Avail: NTIS CSCL 
20F 

The design construction and calibration of the electron 
and proton experiment on the OGO-V satellite are described. 
A brief account of post-launch results is included. The 
electron spectrometer consists of two small permanent 
magnets used for energy analysis with electron detection 
provided by solid-state detectors. Background detectors are 
also provided. The energy range covered is approximately 
60 to 2950 keV in 7 differential energy channels. The proton 
spectrometer consists of a single solid-stale detector and a 
range-energy telescope of four solid-state detectors situated 
in line with the entrance aperture of the larger of the electron 
spectrometer magnets. The energy range is O.l to 94 MeV 
in 7 differential energy channels. Data handling in the 
experiment is primarily digital using a binary floating point 
compressional scheme. The experiment apertures are scanned 
relative to the stabilized spacecraft for obtaining pitch-angle 
distributions. .Author 

N70-29987*jy National Aeronautics and Space Administra- 
tion. Goddard Space FUaht Center, Greenbelt, Md. 

Al RORAl. ELE< I RON DRIFT AND PRECIPITATION: 
CAUSE OE I HE MANTLE AURORA 
R. A. Hoffman Jun. 1970 42 p refs Submitted for 

Publication 

(NASA-TM-X-63941; X-646-70-205) Avail: NTIS CSCL 
04A 

Data from the Auroral Particles Experiment on OGO-D 
were analyzed to determine the properties of the band region 
of low energy electron precipitation in the late morning hours. 
The existence of this precipitation is consistent with a scheme 
involving a release of a body of electrons on closed magnetic 
field lines in the vicinity of midnight at the time of a 
magnelospheric substorm with a subsequent drift in local 
time through the morning hours at least as far as noon. 
While drifting the electrons encounter a strong pitch angle 
diffusion mechanism which precipitates them into the 
atmosphere to produce the mantle aurora. This mechanism 
seems to exist independent of substorm magnetic activity. 
The diffusion coefficient must be larger than 0.00 1 /second 
and the resulting lifetime of the electrons is about 6,000 
seconds. The energy density of the source electrons in the 
midnight region would not be unreasonably large if the source 
is in the cusp. Author 

N70-32928*|j^ Stanford Univ., Calif. Radioscience Lab. 
EXPERIMENTS C02 (OGO 2) AND D02 (OGO 4) Final 
Report, 2 No>. 1962 - 31 Jul. 1969 

J. J. Angerami and R. A. Helliwell 31 Jul. 1969 109 p 

refs 

(Contract NAS5-3093) 

(NASA-CR-1 10658) Avail: NTIS CSCL 20N 

The main results arc summarized of the research data 
from the experiments flown on OGO 2 and OC30 4 to make 


VLF measurements on propagation and wave-particle 
interactions in the magnetosphere and ionosphere and to 
survey the ionospheric noise in a range of frequencies from 
200 Hz to too kHz. The orbits and attitudes of both satellites, 
and the main features of the experiments are briefly described, 
and the calibration curve.s of the corresponding receivers 
are given. A concise account of the results obtained to date 
on each of several topics is given, and illustrated abstracts 
of work in progress are included. Author 

N70-33156*^ Stanford Univ., Calif. Radioscience Lab. 
EXPERIMENTS A17 (OGO 1) AND BI7 (OGO 3) Final 
Report, 16 Esb. 1962 - 30 Jun. 1968 
R. A. Helliwell 30 Jun. 1968 81 p refs 
(Contract NAS5-2131) 

(NASA-CR-1 10716) Avail: NTIS CSCL 12B 

The main results of the research data form the VLF 
experiments flown on OGO 1 (A 17) and OGO 3 (B 17) 
are summarized. The orbits and attitudes of both satellites 
are briefly described and the main features of the VLF 
experiments A 17 and B 17 are presented. The calibration 
curves of the corresponding receivers are given along with a 
concise account of the results obtained to dale in each of 
several topics. Author 

N70-33175*# National .Aeronautics and Space Administra- 
tion. Goddard Space Flight Center, Greenbelt, Md. 

NEW RESULTS AND tECHNIQLES IN SPACE RADIO 
ASTRONOMY 

J. K. Alexander Jul. 1970 51 p refs Presented at the 

lAU Svmp. no. 41, Munich, 10-14 Aug. 1970 
(NASA-TM-X-63976; X-693-70-267) Avail: NTIS CSCL 
03A 

A summary of all space radio astronomy experiments is 
presented. Major advances in space radio astronomy have 
come mainly from experiments conducted on the satellites 
Alouette-2, Luna- II and 12. OGO-3 and 5, ATS-2, and 
RAE-L Among the most significant technological develop- 
ments has been the continuing refinement in the accuracy 
of absolute intensity measurements from approximately + 
or - 50 percent in the early experiments to or - 15 to 25 
percent in more recent ones. Another important new technique 
lias been the successful use of 229 meter long traveling wave 
V antennas on the RAE-1 to obtain directive observations 
of a large portion of the sky at low frequencies. The planned 
launching of a second RAE spacecraft into a lunar orbit 
will permit radio asironomical measarements at frequencies 
down to 30 kHz, facilitate use of the moon as an occulting 
disk for source position measurements, and provide new 
information on the cislunar noise environment required to 
assess the feasibility of future lunar radio observatories. 

Author 

N70-42352*^ Michigan Univ., Ann Arbor. Radio 
Astronomy Observatorv. 

THE REDUCTION AND ANALYSIS OE DATA FROM 
THE LOW-FREQl ENC Y RADIO ASTRONOMY EXPERI- 
MENT ABOARD THE OGO-4 SPACECRAFT Final 
Report 

W. H. Potter Jul. 1970 89 p refs 
(Contract NAS5-3099: NGR-23-005-371) 

(NASA-CR-1 10796: UM/RAO-70-5) Avail: NTIS CSCL 
22A 

The purpose of the (XjO-D radio astronomy experi- 
ment was to map the brightness temperature of the sky at 
a frequency of 2.5 MHz. using a short monopole antenna 
on the spacecraft, and depending upon the ionospheric 
focusing effect to achieve angular resolution. The experiment 
operated for the life of the spacecraft returning data from 
radiometers operating at 2.0 and 2.5 MHz and measurements 
of the complex impedance of the antenna at 2.5 MHz as 
the spacecraft passed up and down through the ionosphere. 
Radio frequency interlorence generated within the spacecraft 
makes the interpretation of the radiometer data difficult, 
and it appears to be impractical to extract mapping 
information. The antenna impedance measurements are not 
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affected by the interference and represent a useful body of 
data for the stud> of the properties of the ionosphere and 
the behavior of antennas in plasma. Theoretical investigations 
were carried out in such fields as the behavior of antennas 
in plasma and the propagation of electromagnetic waves in 
plasma. Author 

N7 1-10358*,^ ADCOLE Corp., Waltham, Mass, 

ELECTRONIC INSTRl MENTATION FOR SOLAR 

RADIATION MEASI REMENTS Final Report, 1 Feb. 

I%5 - 31 Jul. I%9 

R. S. Hills I Oct. 1969 189 p refs 

(NASA Order S-35349-G; NASA Order S-99821-G; 

Contract AF 19(628)0042) 

(NASA-CR-1 10906: AD-700780: AFCRL-69-0450) Avail: 
NTIS CSCL 03B 

The report describes the design, construction, test and 
flight use of the electronic portions of research instruments 
used on rockets and satellites for the investigation of extreme 
solar ultraviolet radiation. These instruments include grating 
monochromators for measurements in the 30-l3(K) Angstrom 
range and proportional counter spectrometers in the 1-10 
Angstorm range. .Also described is work done on retarding 
potential analyzers used for analysis of environmental charged 
particles. All the instruments are of a telemetering type. 
Associated equipment used for calibration and testing of 
the instruments in both the laboratory and the launch phases 
is described, .Automatic data reduction equipment was 
developed and used successfully. Experiments were flown on 
OSO and OGO satellites, and Aerobee-150 rockets. 

Author (TAB) 

N71-10588*/!/ Texas Univ., Dallas. 

OGO-F-06 ION MASS SPECTROMETER Final Report, 
Mar. 1966 - Jun. 1970 

W. B. Hanson and J. F. Metrailer Aug. 1970 109 p 
(Contract NAS5-9310) 

(NASA-CR-111146) Avail: NTIS CSCL 20F 

Covered is the theory of operation, design history, test 
history, and post launch results of the OGO-F-06 ion mass 
spectrometer which was mounted in OPEP I (Orbital Plane 
Experiment Package) of OGO-Vi (Orbiting Geophysical 
Observatory) and launched on June 5, 1969. This experiment 
incurred a catastrophic failure early in the flight as a result 
of high voltage arcing. With this failure there were no scientific 
results obtained from the instrument. Author 

N7 1-20207*1^' Faradav Labs., Inc., La Jolla, Calif. 

SPACE MEASL REMENTS OF THE CONTAMIN ATION 
OF SL RFACES BY 000-6 OLTGASSING AND THEIR 
CLEANING BY SPITTERING AND DESORPTION 
W. E. Corbin, Jr. and D. McKeown Oct. 1970 15 p refs 
In NBS Space Simulation Oct. 1970 p 113-127 
(Contracts NAS5-I1163; N000I4-68-C-0373) 

(NASA-CR-1 17138) Avail: NTIS CSCL HE 

Results of the contamination of surfaces by outgassing 
of the OGO-6 satellite and the rates at which these surfaces 
are now being cleaned by sputtering and desorption after 
being in space for five months are given. It was found that 
the primary source of outgassing on the satellite was its 
two solar panels baking out in the sun. The time constant 
for the exponential decay of the outgassing is 1.000 hours. 
The maximum amount of contamination adsorbed by the 
surfaces exposed to the outgassing was reached after five 
months in orbit and is 96 mg/sq cm for the Al surface and 
52 mg/sq m for the Au surface. The contamination has a 
desorption aciivaiion energy of 26 kcal/g mol which falls 
into the energy range of materials, such as epoxies and vacuum 
oils. The surfaces are undergoing cleaning by desorption and 
sputtering by upper atmospheric neutral impacts. 

Author (TAB) 

N7I-20638*f^ Michigan Univ., Ann Arbor. Dept, of 
Meet ri cal Enizinecrini!. 

imimrk al model of polar ihfrmosphfrf 

MORM Final Icchnical Report 


D. R. Taeusch Jan. 1971 31 p refs 
(Contract NAS8-26243) 

(NASA-CR- 103080; Rept-03756- I-F) Avail: NTIS CSCL 
04A 

Satellite neutral atmospheric composition measurement 
data are studied for: (1) the laliiudinal extent of the neutral 
response to the storm; (2) the magnitude of the response 
versus quiet conditions: (3) lire longitudinal variations in 
the auroral oval, and (4) the time responses of the atmospheric 
parameters to the solar activity as indicated by the solar- 
geomagnetic indices. Author 

N7I-2I544*^ Michigan Univ., Ann Arbor. High Altitude 
Engineering Lab. 

REDUCTION AND ANALYSIS OF DATA FROM OGO-4 
EXPERIMENT 15 Final Report, I Nov. 1969 - 30 Nov. 
1970 

R. J. Leite, C. J. Mason, and J. Spencer Jan. 1971 19 p 

refs 

(Grant NGR-23-005-383) 

(NASA-CR-1 17525; Rcpt-03346(>-l-F) Avail: NTIS CSCL 
09B 

The procedures used to process the atmospheric composi- 
tion data obtained through the use of a sweeping quadrupole 
mass spectrometer on OGO-4 satellite are described. These 
data were stored in digital form on magnetic tape. Attitude- 
orbital data were provided in digital form on magnetic tape 
also. These two sets of data are correlated in time through 
date-lime comparison. A discussion of conclusions concerning 
reduction of commutated spectral data and the difficulties 
associated with interpretation of these data are included. It 
is shown that use of an electronic computer of appropriate 
capacity provides the oniy realistic approach to the processing 
of commutated spectral data. Author 

N71-23238*^ Michigan Univ., Ann Arbor. High Altitude 
Engineering Lab. 

PERTURBATIONS TOOBSERVED AMBIENT NEUTRAL 
DENSITIES DUE TO PRESENCE OF AN ORBITING 

(;eophysical observatory 

B. B. Hinton and R. J. Leite Jan. 1971 22 p refs 
(Grant NGR-23-005-383) 

(NASA-CR-1 17897; RepM_0346-2-T) Avail: NTIS CSCL 
03 B 

The perturbation by a spacecraft in the density of ions 
and neutral particles a> it moves through the upper at- 
mosphere was -vUiiiied. INiimatcs are given for the resultant 
perturbations on measured values of ambient neutral particle 
densities for mass spectrometer experiments mounted in an 
Orbital Plane Experiment Package of an Orbiting Geophysical 
Observatory (OGO). Author 

N7 1-25265*^ National Aeronautics and Space Administra- 
tion. Goddard Space Flight Center, Greenbelt, Md. 
DIURNAL PHASE ANOM ALY IN THE EARTH'S UPPER 
ATMOSPHERE 

S. Chandra 1970 4 p In Its Significant Accomplishments 
in Sci. and Technol. at Goddard Space Flight Center 1970 
p 41-44 

Avail; NTIS CSCL 04B 

Discrepancies between the phase and the diurnal ampli- 
tude of the thermospheric temperatures inferred from satellite 
drag and Thompson backscatler results are discussed. It is 
shown that the introduction of a dynamic diffusion concept 
for computing the temperature from density leads to a 
reasonable agreement between both sets of observational data 
and that the assumption of an invariant boundary is not 
valid. G.G. 

N7 1-25267*^ National Aeronautics and Space Administra- 
tion, Goddard Space Flight Center, Greenbelt, Md. 

LATm DIN AL DISPERSION OF GASES IN THE UPPER 
ATMOSPHERE 

C. A. Reber 1970 4 p In Its Significant Accomplishments 
in Sci. and Tcchnol. at Goddard Space Flight Center 1970 

P 49-.S2 
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An ail: NTIS CSCl. 04 A 

Mass spectrometer data from OGO-F satellite trajectory 
through the swnmcirical atmosphere establish a separation 
of the densities of the major gases from the He density, 
with the He peak occurring later in the orbit. The perigree 
was between the N2 and the O peaks, and the difference in 
latitude between the peaks of the major gases and the He 
was about 50 degrees. G.G. 

N71-25268*^ National Aeronautics and Space Administra- 
tion. Goddard Space Flight Center, Greenbell, Md. 
AIRGLOW OBSFRV vflONS FROM OGO 4 
E. 1. Reed 1970 5 p In Its Significant Accomplishments 
in Sci. and Technol. at Goddard Space Flight Center 1970 
p 53-57 

Avail: NTIS CSCL 04A 

OGO 4 photometric airglow measurements on the 6300 
A red line of atomic oxygen below 40 degrees of latitude 
are related to neutral and charged components in the 
atmosphere. This arc of the red airglow with intensities of 
up to more than 1,000 rayleighs is closely related to the 
ionospheric equatorial anomaly of the daytime F-region. 
Absence of the southern arc over much of the Pacific is 
attributed to energy loss through molecular collisions or 
insufficient charge e.xchange reactions. G.G. 

N71-25270*^ National Aeronautics and Space Administra- 
tion. Goddard Space Flight Center, Greenbell. Md. 
THERMAL PLASMA NEAR THE PLASMAPALSE 
J. M. GREBOWSKY 1970 3 p in Its Significant 

Accomplishments In Sci. and Technol. at Goddard Space 
Flight Center 1970 p 63-65 
Avail: NTIS CSCL 04A 

A schematic model of the mechanism responsible for 
the formation of the plasmapause near the equatorial plane 
is formulated. The rapid drop of electron density with 
increasing altitude is associated with troughs in the latitudinal 
distribution of light ions and electrons as well as with a 
change in the plasma's state of motion along the magnetic 
field lines. Aho incorporated into this model are plasma 
flu.xes which continually move upward as an ionospherically 
produced plasma replenishes the plasma loss. Comparison 
of model computations with OGO-D measurements on a H 

ion trough at 900 km showed good agreement. G.G. 

N7I-2527I*^ National Aeronautics and Space Administra- 
tion. Goddard Space Flight Center, Greenbell, Md. 

THE INFLATION OF THE INNER MAGNETOSPHERE 
M. Sugiura 1970 3 p In Its Significant Accomplishments 
in Sci. and Technol. at Goddard Space Flight Center 1970 

p 66-68 

Avail: NTIS CSCL 04A 

. OGO-B and OGO-E magnetic field measurements are 
used to map magneiospheric field magnitudes and disturb- 
ances in the geomagnetic noon-to-midnight meridian plane 
for a slightly disturbed condition. Established is the existence 
of a large positive field region at middle to high latitudes 
and the large decrease of the field in the inner magnetosphere. 
These phenomena are attributed to an inflation of the inner 
magnetosphere by a ring of particles; intensities of the quiet 
time ring currents are greater by a factor of 2 or 3 than 
generally supposed and vary considerably, even during slight 
disturbances. G.G. 

N7 1-25272*/^ National Aeronautics and Space Administra- 
tion. Goddard Space Flight Center, Greenbell, Md. 
ALRORAL PARTICLE INJECTION AND DRIFT 
R. A, Hoffman 1970 4 p In Its Significant Accomplishments 
in Sci. and Technol. at Goddard Space Flight Center 1970 
p 69-72 

Avail: NTIS CSCL 04A 

The source location of electrons that cause the aurora 
in the auroral oval is attributed to bombardment of the 
upper atmosphere by electrons with energies from about 1 
to 10 kV. Mea'^urements by satellite borne detectors in low 
aitiiude polar orbit> show that electrons precipitate not only 


at midnight but in a region extending from a few hours 
before midnight through the morning hours to local noon. 
These electrons are injected onto magnetic field lines 
emanating from the earth during substorms and subsequently 
drift on closed field lines through the morning hours to 
local noon where they are measured later precipitating into 
the atmosphere. G.G. 

\'7\-25273*§ National Aeronautics and Space .Administra- 
tion. Goddard Space Flight Center, Greenbell, Md. 

OGO 5 MEASl REMENTS OF ELECTRONS NEAR THE 
MAGNETOPAISE. 

K. W. Oglivie 1970 3 p In Its Significant Accomplishments 
in Sci. and Technol. at Goddard Space Flight Center 1970 
p 73-75 

Avail: NTIS CSCL 04A 

Observations of low energy electrons by OGO-E dif- 
ferential electrostatic spectrometer show a sharp increase in 
45 eV flux time conincidenl with the magnetopause crossing. 
Flux curve evaluations indicate that the magnetopause does 
not always move and that if it is stationary, a thickness at 
the unstable region of about 100 km is the correct order of 
magnitude. G.G. 

N7I-32190*^ National Aeronautics and Space Administra- 
tion. Goddard Space Flight Center, Greenbelt, Md. 
DERIVATION OF THE INTERNATIONAL GEOMAG- 
NETIC REFERENCE FIELD, IGRF( 10/68) 

J, C. Cain and S. J. Cain Washington Aug. 1971 38 p 

refs 

(NASA-TN-D-6237; G-1023) Avail: NTIS CSCL 20C 

The results are summarized of the testing of the various 
magnetic field models against the available World Magnetic 
Survey data and details are given on the method by which 
the first International Geomagnetic Reference Field /IGRF 
(10/68)/ was derived. The IGRF( 10/68) was composed of 
contributions from the field models derived by Goddard Space 
Flight Center, Air Force Cambridge Research Laboratories, 
Royal Greenwich Observatory, Institute of Terrestrial 
Magnetism and Radiowave Propagation (IZMIRAN), and 
the U.S. Coast and Gcudctic Survey. !GRF( 10/68) is a set 
of 80 internal, spheriea! harmonic coefficients and their first 
time derivatives, epoch 1965.0, referenced to a 'sphere of 
radius 6371.2 km. The rms residuals to surface and airborne 
magnetic-survey data taken between 1961 and 1965 average 
approximately 200 gamma. 1 he rms deviations from selected 
Cosmos 49 (1964.7) and POGO (1965.8-1967.9) satellite 
observations of total field range from 30 gamma to 60 
gamma. Author 

N71-32436*^ National Aeronautics and Space Administra- 
tion. Goddard Space Flight Center, Greenbelt, Md. 
PLASMA PARA. METER BETA IN THE MIDNIGHT 
MAGNETOSPHERE: FROM THE NEAR-EARTH 

PLASMA SHEET TO THE PLASMAPALSE 
M. Sugiura Jul. 1971 20 p refs 

(NASA-TM-X-65640; X-645-7 1-280) Avail: NTIS CSCL 
04A 

Rb magnetometer observations on OGO-B and estimates 
of plasma energy density based on proton and electron flux 
measurements on the same satellite, were used to evaluate 
plasma parameter beta (the ratio of plasma energy density 
to the magnetic field energy density), in the magnetosphere 
near midnight. The observations were made near the dipole 
equator. It was shown that near midnight, beta normally 
exceeded unity just outside the plasmapause even during 
magnetically quiet periods. Existence of a peak in beta near 
the inner edge of the high beta region appeared to be a 
part of the structure of this plasma region. The proton belt 
was not the mam cause of the equatorial deprc'^sion of the 
magenlic field in the inner magnetosphere, because the 
distribution of Delta B, defined as the deviation of the scalar 
B from the magnitude of a reference field, was entirely 
different from that expected from the proton bell. Both the 
radial distribution and the magnitude of beta were highly 
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variable from one pass to the next over a time span of 
approximately two days. Author 

N71-325l9*/j/ National Aeronautics and Space Administra- 
tion. Goddard Space Flight Center, Greenbelt, Md. Lab. 
for Space Phvsics. 

ANALOGY BLTWKKN M AGNLTOSPHKRIC RESO- 
NANCE AM) THE V IBRATION OK A STRINGED MLSI- 
CAL INSTRIMENT 
M. Sugiura Jul. 1971 15 p refs 

(NASA-TM-X-65644; X-645-7 1-279) Avail: NTIS CSCL 
03B 

The production of resonant oscillations of the earth’s 
magnetic field is discussed using as an analogy a violin playing. 
The magnetosphere resonates as the body of the violin and 
the solar wind acts as the bow. The frictional force assumed 
to produce a drag that drives the convection in the magneto- 
sphere is considered to be created by the solar wind. The 
magnetosphere resonates differently depending on the solar 
wind pressure, speed, and other factors creating the frictional 
force on the magnetopause. Satellite data in agreement with 
the theory are discussed. N.E.N. 

N7l-33768*/j|l Temple Univ., Philadelphia, Pa. 

OGO-3 DLST PARTICLE EXPERIMENT: DATA 

REDUCTION AND ANALYSIS Final Report 
J. L. Bohn 1971 82 p refs 
(Contract NAS5-9352) 

(NASA-CR-121477) Avail: NTIS CSCL 14B 

The OGO 3 spacecraft contained an experiment to 
measure various physical parameters of picogram size dust 
particles in cis-lunar and near earth space, information 
concerning the scientific objectives of the experiment, the 
basic sensors and detector array, the sensor calibration, 
electronic instrumentation, and experiment data are pre- 
sented. Author 

N7 1-34333^ Lockheed Missiles and Space Co., Palo Alto, 
Calif. 

NIGHT GLOW OF THE ATMOSPHERE IN THE 
VVAVEI ENGTH 1304 A OXYGEN UNE AT LOW 
GEOMAGNtllC LATITUDES 

E. K. Sheffer 1971 8 p refs Transl. into ENGLISH 

from Kosmich. Issled. Akad. Nauk SSSR (Moscow), v. 9, 
no. I, 1971 p 74-80 

Avail: NTIS National Translations Center, John Crerar 
Library, Chicago. 111. 60616 

An analysis of nightglow in the 1225 to 1350 A range, 
belonging to the triplet atomic oxygen lines, recorded in 
equatorial domains during the flight of Cosmos-215 is 
presented. A description is given of the orbital elements and 
experimental equipment onboard the satellite. Peak values 
of the glow intensity as a function of local observation time 
are shown. The results from Cosmos-215 are compared with 
those obtained on the OGO-4 satellite. J.M. 

N71-35437*/!/ Institute Geofisico del Peru, Lima. Radio 
Observatorio de Jicamarca. 

COORDINATED SATELLITE AND INCOHERENT 
SCATTER OBSERV ATIONS Progress Report 
R. F. Woodman and C. P. Lagos Aug. 1971 74 p refs 

(Grant NGR-52-158-001) 

(NASA-CR-121984) Avail: NTIS CSCL 03B 

Four types of information are presented: (1) electron 
density and temperature profiles collected at the Jicamarca 
Radar Observatory. Lima, Peru, located near the magnetic 
equator coincident with twenty near-overhead pass'es of 
OGO-6: (2) films of Spread-F structure coincident with seven 
near-overhead parses of OGO-6: (3) electron density contours 
and vertical plasma drifts coincident with five 6300 A 
nightglow emission intensities measured at the Huancayo 
Observatory: and (4) references to papers completed and 
prepared for publication which are connected with nightglow 
^a.udies and special events such as a magnetic sU)rm and a 
solar eclipse. Author 


N7I-36I3II National Physical Lab., New Delhi (India). 
Radio Science Div. 

IONOSPHERIC EFFECTS OF SOLAR FLARES. 5; THE 
FLARE EVENT OF JANUARV 30, 1968 AND ITS 
IMPLICATIONS 

S. D. Deshpande, S. Gangulv, V. C. Jain, and A. P. Mitra 

Apr. 1971 33 p refs 

(RSD-63; PL-480- 11) Avail: NTIS 

From riometer and pulse absorption measurements on 
three frequencies for the large X-ray flare event that occurred 
on 30 January 1968, electron density profiles were derived 
for the entire course of the flare. The time variation of the 
electron production rate was obtained for the event from 
satellite measurements of X-rays in the bands 0-3 A, 0-8 A 
and 8-20 A. A comparison of the profiles with the electron 
production rates deduced from the X-rays revealed a decrease 
in the effective recombination coefficient or of the negative 
ion to electron ratio which is in agreement with other 
results. Author 

N7l-36136/j/ Aerospace Corp., El Segundo, Calif. Lab. 
Operations. 

A FLIGHT CALIBRATION DEVICE FOR ABSOLUTE 
MEASUREMENTS AT THE LYMAN-ALPHA WAVE- 
LENGTH 

P. H. Metzger and M. A. Clark 12 Jun, 1971 18 p refs 

(Contract F0471-70-C-0059) 

(AD-726567; TR-0059(6260-l0)-9: SAMSO-TR-71-36) Avail: 
NTIS CSCL 20/6 

A small device consisting of a lamp, filter, and external 
photodiode has been used successfully to monitor the 
sensitivity of a Lyman-alpha photometer on OGO-6 as well 
as a number of Air Force satellites. The operation ot this 
calibration device is independent of lamp filter or window 
decay. Author (GRA) 

N72-11325*jj( National Aeronautics and Space Administra- 
tion. Goddard Space Flight Center, Greenbelt, Md. 
MAGNETIC FIELD KXL CTl ATIONS DLRING SLB- 
STORMS 

D. H. Fairfield Sep. 1971 45 p refs Presented at the 

Moscow Symp. on Magnclosphcrie Suhstorms, .Aug, 1971 
Submitted for publication 

(NA.SA-TM-X-65748; X-692-7L453) Avail: NTIS CSCL 
03 B 

Before a magnetospheric substorm and during iLs early 
phases the magnetic field magnitude in the geomagnetic tail 
increases and field lines in the nighttime hemisphere assume 
a more tail-like configuration. Before the substorm onset a 
minimum amount of magnetic flux is observed to cross the 
neutral sheet which means that the neutral sheet currents 
attain their most earthward locations and their greatest current 
densities. This configuration apparently results from an 
increased transport of magnetic flux to the tail caused by a 
southward interplanetary magnetic field. The field begins 
relaxing toward a more dipolar configuration at the time of 
a substorm onset with the recovery probably occurring first 
between 6 and 10 R sub E. This recovery must be a.ssociated 
with magnetospheric convection which restores magnetic flux 
to the dayside hemisphere. Field aligned currents appear to 
be required to connect magnetospheric currents to the auroral 
electrojets, implying ihat^^a net current flows in a limited 
range of longitudes. Space measurements supporting current 
systems are limited. More evidence exists for the occurrence 
of double current sheets which do not involve net current 
at a given longitude. Author 

N72- 14808*^ Jet Propulsion Lab., Calif. Inst, of Tech., 
Pasadena. 

(OMPITATION OK SOLAR WIND PARAMETERS 
FROM THE ()(;0-5 PLASMA SPECTROMETER DATA 
I SING HERMITE POLYNOMIALS 

M. Neugebauer 15 Dec. 1971 59 p refs 
(Contract N,AS7-1()0) 

(NASA-CR- 125063; JPL-TM-33-5 19) Avail; NTIS CSCL 
03 B 
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The method used to calculate the velocity, temperature, 
and density of the solar wind plasma is presented from 
spectra obtained by ailitude-siabilized plasma detectors on 
the earth satellite OGO 5. The method, \\hich used expansions 
in terms of Hermite polynomials, is very inexpensive to 
implement on an electronic computer compared to the 
least-squares and other iterative methods often used for simitar 
problems. Author 


N72-187l5*/j/ Massachusetts Inst, of Tech., Cambridge. 
Center for Space Research. 

OGO-1 ANDOCO-3 MIT PLASMA EXPERIMENTS S4903 
Final Project Report 
30 Jun, 1968 208 p refs 
(Contract NAS5-2053) 

(NASA-CR-122351) Avail: NTIS CSC L 201 

Plasma proton and plasma electron prototype and flight 
models were designed, fabricated, and tested. Ground 
support equipment for the models was also prepared. The 
flight models were launched aboard the first and third Orbiting 
Geophysical Observatories on 4 Sept. 1964 and 6 June 1966. 
These experiments have generally functioned in accordance 
with the design specifications and useful data are still being 
received. K.P.D. 


N72-22383*^ TRW Systems Group, Redondo Beach, Calif. 
Space Sciences Lab. 

COMPLEX ELECTRIC FIELD EMISSIONS OBSERVED 
BY OGO-5 ON 15 ALGLST 1968 

C. F. Kennel, F. L. Scarf, F. V. Coroniti, R. W, Fredricks, 
and J. H. McGchce, Jr. Mar. 1971 10 p refs In ESRO 

The ESRO Geostationary Magnetospheric Satellite 
p 91-100 

(Contract NAS5-9278; Grant NGR-05-007-190) 
(NaSA-CR- 126238) Avail: NTIS CSCL 03B 

OGO-5 results from the first broad-band electric field 
experiment to operate successfully beyond the plasmapause 
are presented, indicating that processes similar to those 
encountered in the laboratory may also operate in the 
magnetosphere. The wave electric and magnetic field data 
are discussed from a complex event observed on 15 August 
1968, in which various types of electric field emissions above 
the electron cvcloiron frequency, as well as electromagneLic 
chorus activity, occurred near the geomagnetic equator on 
auroral lines of force near local midnight. Details of the 
plasma wave detector and the dc and wave magnetic field 
diagnostics are also given. Author (ESRO) 

N72-23I18*/|^ Michigan Univ., Ann Arbor. Radio 
Astronomy Observatory. 

ANALYSIS OF TYPE 3 SOLAR RADIO BL RSTS 
OBSERVED AT KILOMETRIC WAVELENGTHS FROM 
THE OGO-5 SATELLITE Final Scientific Report 
H. Alvarez Dec. 1971 301 p refs 
(Contract NAS5-9099) 

(NASA-CR-122393: UM/RAO-71-9) Avail: NTIS CSCL 
20N 

Research was conducted to analyze the data on solar 
radio bursts obtained by the OGO-5 satellite. Since the 
wavelengths corresponding to the three lowest frequencies 
of observations exceeded one kilometer, the bursts detected 
in those channels were designated as kilometer-waves. The 
data search covered approximately 9200 hours between March 
1968 and February 1970, and included the maximum of solar 
cycle No, 20. The study concentrated on 64 Type 3 solar 
radio events reaching frequencies equal or lower than 
0.35 MHz. This selection criteria led to the choice of the 
most intense radio events. Measurements included: times of 
start, limes of decay, and amplitudes of the 64 events. The 
consistency of the results, within the accuracy of the 
measurements, lends support to some of the assumptions 
made for the ana!>sis, notably, the validity of the local 
plasma h\pothcsis. the constancy of the exciter particles 
velocity, and spiral shape of their trajectory. Author 


N72-23334*/jf National Aeronautics and Space Administra- 
tion. Goddard Space Flight Center, Greenbelt, Md. 

THE IONOSPHERE DLRING A SLBALRORAL RED 
ARC 

E. J. R. Maier 1972 6 p In its Significant Accomplishments 
in Sci., 1970 p 46-51 
Avail: NTIS CSCL 04A 

The enhancements of the red 6300 A line in the mid- 
latitudes during maximum solar activity are discussed. From 
Explorer 31 and OGO-4 satellite data, electron and ion 
temperatures were obtained at altitudes of 880 km and 
2500 km. It was found that there is an increased plasma 
temperature in the region of the optical emissions, a difference 
of 1000 K between the plasma temperature at 880 km and 
that at 2100 km, and the ion temperatures are less than the 
electron temperatures. It is concluded that red arcs are 
observed only when there is heat flow from above, combined 
with decreased density caused by composition changes at 
the lower boundary. F.O.S. 

N72-2334I*/!/ National Aeronautics and Space Administra- 
tion. Goddard Space Plight Center, Greenbelt, Md. 
CRLSTAL ANOMALIES 

J. Cain 1972 6 p ref In its Significant Accomplishments 
in Sci., 1970 p 86-91 Original contains color illustrations 
Avail: NTIS CSCL 08G 

Crustal or magnetic anomaly component effects on 
Cosmos-49 and POGO measurements of the ambient 
geomagnetic field for North America are presented graphi- 
cally. A.L. 

N72-23429^ Aerospace Corp., El Segundo, Calif. 
SPECTRAL VARIATIONS OF THE L ALPHA SKY: A 

FINAL REPORT OF OBSERVATIONS FROM OGO-6 
Research Report, Jun. 1969 - Sep. 1970 
P. H. Metzger and M. A. Clark 1 Mar. 1972 73 p refs 
(Contract F04701-71-C-0172) 

(AD-736816; TR-0172(2260-10)-4; SAMSO-TR-72-4) Avail: 
NTIS CSCL 04/1 

Data obtained in June 1969 from OGO-6 (400 x 
1 100 km. inclination 82 deg) reveal a consistent pattern in 
the observed variations of the spectral width of Lyman alpha 
radiation as seen by a sky-scanning photometer equipped 
with a resonance filter. These data have been interpreted in 
terms of the diurnal vaiialion of the exospheric hydrogen 
leniperature showing a icnipeiature maximum near 1800 hours 
local time and a dawn-lo-dusk difference of 200R. Evidence 
is presented that indicates the major source of the observed 
variation is local hydrogen. An analysis based on this 
assumption is given. Sky maps are presented that show the 
apparent temperature distribution across the sky, and, from 
these, a region is identified that appears to be aligned with 
the earth’s magnelotail and consistently appears as a hot 
region. The contribution of the external UV sources is 
discussed. Author (GRA) 

N72-25727*# California Inst, of Tech., Pasadena. 
MAGNETOSPHERIC AC CESS OF SOLAR PARTICLES 
AND THE CONEIGl RATION OF THE DISTANT 
GEOMAGNETIC FIELD, VOLl ME 2 Ph D. Thesis 
L. C. Evans 1972 120 p refs 
(Contract NAS5-3095) 

(NASA-CR-122360) Avail: NTIS CSCL 03B 

A summary is provided of all proton events observed 
with OGO-4 and observed flux profiles for several events. 
Pertinent data are indicated relating to the orientation of 
the interplanetary magnetic field. The events whose profiles 
are presented are divided into three classes: EDP events 
(normally associated with co-rotating features), solar flare 
events, and events having eharacteristics of both EDP events 
and flare events (class C events). A description of these classes 
of events and the criteria used to distinguish between EDP 
events and flare events are discussed. In addition, the 
1 December 1967 EDP event and the 2 November 1967 solar 
flare event are discuc^cd in some detail. Accompanying the 
profiles of each event is a brief list of notable observational 
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features of the event. Events are presented chronologically. 

Author 

N72-26309*j|/ National Aeronautics and Space Administra- 
tion. Goddard Space Hieht Center, Greenbelt, Md. 

AN ATLAS OF LOW LAHTIDF 6300A (01) NKiHT 
AIRGLOW FROM OGO-4 OBSFRVA TIONS 
E. I. Reed, W'. B. Fowler (Centre Natl, de Rech. Sci., 
Verrieres-le-Bui.sson. France), and J. E. Blamont May 1972 
52 p refs Submitted for publication 
(NASA-TM-X-65913: X-625-72-171) Avail; NTIS CSCL 
04A 

The atomic oxygen emission line at 63(X) A, measured 
in the nadir direction by a photometer on the polar orbiting 
satellite OGO-4, was plotted between 40 deg N and 40 deg 
S latitude on a series of maps for the moon-free periods 
between 30 August 1967 and 10 January 1968. The longitu- 
dinal and local time variations which occur during the 
northern fall-winter season are indicated. The northern 
tropical arc is more widespread while the southern arc is 
not present at all longitudes. The conditions under which 
the observations were made are described, and four airglow 
maps were selected to show the local time variations. 

Author 

N72-27423*^ National Aeronautics and Space Administra- 
tion. Goddard Space Flight Center, Greenbelt, Md. 
FUNCTIONAL CHARACTKRISTICSOF THE OGO MAIN 
BODY AIRGLOW PHOTOMETER 

E. I. Reed, W. B. Fowler, and J. E. Blamont (Centre Natl, 
de la Rech. Sci,, Verriercs-le-Buisson, France) May 1972 
24 p refs 

(NASA-TM-X-65926; X-625-72-174) Avail: NTIS CSCL 
14B 

The OGO-4 main body airglow photometer used a 
trialkali cathode photomultiplier to sense light at selected 
wavelengths between 2500 and 6300A corresponding to 
important emissions in the aurora and night airglow at 
emission rates ranging from a few rayleighs to about 2(X) 
kilorayleighs. The optical, electronic, and mechanical systems 
are described in terms of their functional characteristics. 

Author 

N72-27829 California Inst, of Tech., Pasadena. 

PROPAGATION OF MO MFV Si)L\H FLARE PROTONS 

IN INTERPLANETARY SPACE Ph I). Thesis 

S. S. Murray 1971 227 p 

Avail: Univ. Microfilms Order No. 72-479 

Observations of I to 10 MeV solar flare protons 
associated with the 7 June 1969 solar event were used in an 
investigation of the physical processes affecting particle 
propagation in interplanetary space. The observations were 
made with the solar and galactic cosmic ray experiment on 
board to the OGO-F. a low altitude polar-orbiting satellite. 
It was found during the decay of the event that the processes 
of diffusion, convection, and energy change must be 
considered to obtain satisfactory agreement between the 
observations and theoretical predictions. For this event, there 
is clear evidence for energy change processes occurring in 
interplanetary space. The observed energy change is not simply 
due to adiabatic deceleration in a uniformly expanding solar 
wind. During the decay the effects of diffusion are consistent 
with an energy-independent diffusion coefficient from 1 to 
10 MeV. ’ Dissert. Abstr. 

N72-28353*/^ National Aeronautics and Space Administra- 
tion. Goddard Space Flieht Center, Greenbelt. Md. 

OGO-4 OBSERVAHON.S OF THE 6300 A NIGHT 
AIRGEOW EROM 40 DEG N TO 40 I)E(; S: A SET OK 
19 COLOR MAPS 

E. I. Reed and J. E. Blamont (CNRS, Verrieres-le-Buisson, 
France) May 1972 27 p Original contains color illustra- 
tions 

(N \S \-TM-X-65954; X-625-72- 1 73) \vail; NTIS CSCl. 

04 A 

Data for the 6300 .A line of atomic oxygen from the 


main body airglow photometer on the OGO-D satellite are 
summarized in a set of 19 maps for various local times at 
night between 30 August 1967 and 10 January 1968. 

Author 

\72-28467*/|( Lockheed Missiles and Space Co., Palo Alto, 
Calif. Research Labs. 

MICROPHONE DENSITY GAGE EXPERIMENT FOR 
0(iO-E Final Report 
Jul. 1972 87 p refs 
(Contract NAS5-9334) 

(NASA-CR-130082; LMSC7L-73-72-1) Avail: NTIS CSCL 
14B 

A description is given of the fabrication, installation, 
and operation of the microphone density gage instrument. 
An analysis of the resulting problems and minor failures is 
also given. The approach to the data analysis is discussed 
and the significant results obtained are presented. Author 

N72-28802*# McDonrhdl-Douglas Astronautics Co., Hun- 
tington Beach, Calif. Sp;ice Sciences Dept. 

ANALYSIS OF INNER AND OITER ZONE: OGO-1 AND 
OGO-2 ELECTRON SPECTROMETER AND ION 
CH.AMBER DATA Final Report 
K. A. Pfitzer 12 Ma\ 1972 46 p refs 
(Contract NASw-2203) 

(NASA-CR-127455: MDC-G2960) Avail: NTIS CSCL 
03B 

The dynamic processes governing the acceleration and 
loss of electrons in the radiation zones are investigated. The 
radial diffusion coefficient was determined for a McIIwain 
parameter between 1.6 and 2.2 for electrons having a first 
adiabatic invariant of 12 MeV/gauss. The coefficient is larger 
than earlier values and suggests that there exists a lower 
limit to the fluxes in the inner zone. The agreement between 
observed and calculated magnetic fields and particle fluxes 
is improved by using solar wind pressure as input to the 
magnetic field models. Changes in the plasma pressure can 
cause apparent local lime asymmetries in particle flux. A 
ci>mparison of the magnetic field models with observed 
location of the trapping boundary also indicates the need 
for including distributed currents within the magnetosphere. 
The high latitude trapping boundary is only weakly dependent 
on A sub p, and the trupping boundary data are improved 
by including in the models a stand-off distance which varies 
with the plasma pressure. N.E.N. 

N72-28812*/^ California Univ., Berkeley. 

ENERGETIC R ADI ATIONS EROM SOLAR FLARES Final 
Report, Mar. 1968 - Aug. 1971 
K. A. Anderson Aug. 1971 42 p refs 
(Contract NAS5-9094) 

(NASA-CR- 122509: SSL-Ser- 13-Issue 50) Avail: NTIS CSCL 
03B 

An experiment designed to measure energetic X-rays, 
electrons, protons and alpha particles from solar flares 
aboard OGO 5 is reported. A brief statement of the objectives 
of the experiment is followed by a description of the 
instrumentation including detector characteristics and 
associated electronics. The data handling system is then 
described and the operational history of the experiment is 
discussed. This is followed by a description of the formal 
of the magnetic data tapes and a summary of the major 
computer processing programs. The measurements made with 
this experiment within the iiirst year of its operation have 
led to several basic results rrgarding the role of non-thermal 
electrons in the physics of solar flares. These results are 
described in the papers lislfd in the bibliography given at 
the end of this report. Author 

N72-29818*^ California Insa. of Tech., Pasadena. 

SOLAR FLARE PARI 1C LE PR()PA(;aTI()N: COMPAR- 
ISON OF V NKW VN4I/STIC SOLI HON \\ ITH 
spac ec raft MEASl kEMFNTS Ph I) Thesis 

J. E. Lupton 1972 18S p lefs 

(Contract NAS5-9312; Granls NGR-05-002- 160; 
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^NGL-05-002-007) 

(NASA-CR-122406) Avail: NTIS CSCL 03B 

A new analyiic solution has been obtained to the 
complete Fokker-PIanck equation for solar flare particle 
propagation including the effects of convection, energy- 
change, corolation, and diffusion. It is assumed that the 
particles are injected impulsively at a single point in space, 
and that a boundary exists beyond which the particles are 
free to escape. Several solar flare particle events have been 
observed with the Caltech Solar and Galactic Cosmic Ray 
Experiment aboard OGO-6. Detailed comparisons of the 
predictions of the new solution with these observations of 
1-70 MeV protons ^»how that the model adequately describes 
both the rise and decay times. The model gives reasonable 
fits to the time-profile of I-IO MeV protons from classical 
flare-associated events. It is not necessary to invoke a 
scatter-free region near the sun in order to reproduce the 
fast rise times observed for directly-connected events. The 
new solution also yields a time-evolution for the vector 
anisotropy which agrees well with previously reported 
observations. Author 

N72-30823*/^ National Aeronautics and Space Administra- 
tion, Goddard Space Flight Center, Greenbelt, Md. 

POGO OBSERVATIONS OF THE EQUATORIAL 
ELECTROJET 

J. C. Cain and R. E. Sweeney Aug. 1972 146 p refs 
(NASA-TM-X-65995: X-645-72-299) Avail: NTIS CSCL 
22C 

During intervals in 1967 to 1970, the OGO-4 and 6 
spacecraft made over 2000 traversals over the equatorial 
elecirojet in the altitude range 400-800 km when local limes 
were between 9 and 15 hours. These spacecraft carried 
total field magnetometers making measurements to an 
accuracy of 2 gamma with a sample rate greater than once 
a second. Delta F values, the deviations from these observa- 
tions, were formed from an internal reference model. The 
results were plotted for a 30 deg band about the equator, 
and the characteristics of the electrojet effect in the data 
were investigated. This effect was characterized by a sharp 
negative V-signature of some 16-19 deg in width and a variable 
amplitude. The position of this minjmum was found to lie 
within 0,5 deg of the din equator. .A slight northward shift 
was noted at the longitude of Huancayn. The lel amplitudes 
were normalized to 400 km amplitudes and observed to be 
highly variable in time. .Amplitudes over the longitude range 
50 to 90 deg W averaged 60% higher than cFse where, as 
expected, due to the weaker main field. However, though 
the scatter of amplitudes is high, the expected minima in 
east Asia were not evident. It was speculated that this could 
be due to a less conducting upper mantle in this area. 

Author 

N72-32390*# Lockheed Missiles and Space Co., Palo Alto, 
Calif. Research Lab. 

VARIATIONS OK ATMOSPHERIC DENSITY NEAR 
400 KM WITH MAGNETIC ACTIVITY DLRING THE 
STORM PERIOD OF 28 SEPTEMBER TO 2 OCTOBER 
1969 

A. D. Anderson Apr. 1972 38 p refs 
(Contract NAS5-9334) 

(NASA-CR-122479; LMSC/D266900) Avail: NTIS CSCL 
04A 

Neutral density data were obtained near 400 km (1600 Lt) 
from a microphone density gage on OGO-6 from 0 to 
40 deg N geomagnetic latitude for 25 September thr<iugh 
3 October 1969. Several geomagnetic storms occurred during 
this period. Least squares fits were made to data points on 
density scatter diagrams. An equation representing the least 
squares fit was computed for each delay time. The equation 
of best fit (and the corresponding time delay between the 
density and the magnetic index which resulted in this best 
fit) was found by choosing the equation that gave the 
minimum standard error. The implications of the lime 
differences associated with the best fits at various latitudes 
und longitudes are discussed with regard to the lime delays 


involved in geomagnetic heating of the neutral upper 
atmosphere. Author 

N73- 10392*1 National Aeronautics and Space Administra- 
tion. Goddard Space Fltchl Center, Greenbelt, Md. 

A S\ NOPTIC STl DY OF THE NATL RE AND EFFECTS 
OF FIELD ALIGNED LOW ENERGY ELECTRON 
PRECIPITATION IN THE Al RORAL REGIONS Ph D. 
Ihesis - C atholic I ni>. of America 
F. W. Berko Oct. 1972 lOS p refs 

tNASA-TM-X-66065: X-646-72-384) Avail: NTIS CSCL 
04A 

A synoptic study is presented of field-aligned precipitation 
events observed during a 16-month period, representing a 
full 4 pi precession of the satellite orbital plane in magnetic 
local time. The morphology of this type of precipitation, its 
nature, and relationships between this phenomenon and other 
geophysical events are discussed in the context of the 16-month 
data base. Author 

N73- 10789* TRW Systems Group, Redondo Beach, Calif. 
Space Sciences Lab. 

ELECTRON PLASMA OSCILLATIONS IN THE NEAR- 
EARTH SOLAR WIND: PRELIMINARY OBSERVA- 

TIONS AND INTERPRETATIONS 

R. W, Fredricks, F. L. Scarf, and I. M. Green 1972 7 p 
refs In NASA. Ames Res. Center Solar Wind p 353-359 
(Contract NAS5-9278) 

CSCL 03B 

Preliminary results and conclusions of a study of electric 
field oscillations in the upstream solar wind are reported. 
The OGO-5 orbits are on the dusk (three) and on the dawn 
(one) sides of the earth-sun line. It is concluded that there 
are electron streams produced al or near the bow shock. 
These streams penetrate the incoming solar wind plasma, 
and generate quasi-eleciromagnetic waves. The streams (as 
inferred from the wave levels) occur without regard to 
dawn-dusk location, as opposed to the low-frequency MHD 
upstream disturbances driven by backstreaming protons, 
which show a definitely strong preference for the dawn- 
noon sector. The presence of the suprathermal electron 
streams and associated wave turbulence indicates that some 
near-earth ekclron distributions are probably not reprc.scnta- 
tive of true solar wind distributions far away from the 
earth. Author 

N73- 10791* California L niv , Los Angeles. Inst, of 
Geophvsics and Planetary Physics. 

COMMENTS ON THE MEASLREMENT OF POWER 
SPECTRA OF THE INTERPLANETARY MAGNETIC 
FIELD 

C. T. Russell 1972 10 p refs 7/rNASA. Ames Res. 

Center Solar Wind p 365-374 

(Contract NAS5-9098) 

CSCL 03B 

Examination of possible noise sources in the measurement 
of the power spectrum of fluctuations in the interplanetary 
magnetic field shows that most measurements by fluxgate 
magnetometers are limited by digitization noise whereas the 
search coil magnetometers is limited by instrument noise. 
The folding of power about the Nyquist frequency or aliasing 
can be a serious problem at times for many magnetometers, 
but it is not serious during typical solar wind conditions 
except near the Nyquist frequency. Waves in the solar wind 
associated with the presence of the earth's bow shock can 
contaminate the interplanetary spectrum in the vicinity of 
the earth. However, at limes the spectrum in this region is 
the same as far from the earth. Doppler shifting caused by 
the convection of waves by the solar wind makes the 
interpretation of interplanetary spectra difficult. Author 

N73-10792* California Univ., Los .Angeles. Dept, of 
Planetary and Space Science. 

POWER SPECTRA OF THE INTERPLANETARY 
MA(,NETK FIELD NEAR THE EARI H 

D. D. Childers and C. T. Russell 1972 7 p rcLs In 
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NASA. Ames Res. Center Solar Wind p 375-381 
CSCL 03B 

Power spectra of the interplanetary magnetic field 
measured by near-earth satellites upstream from the earth’s 
bow shock are free from terrestrial contamination provided 
the field at the satellite does not intersect the bow shock. 
Considerable spectral enhancement for the range of frequen- 
cies 0.01 to 1.00 Hz. due to turbulence caused by the shock, 
may occur if the field observed at the satellite intersects the 
shock. This turbulence occurs frequently in both the morning 
and afternoon quadrants. In the frequency band from 0.07 
to 1 Hz, this noise decreases in amplitude with radial distance 
from the shock with an attenuation length of 4 R sub E. 

Author 

N73- 10795* TRW Systems Group, Redondo Beach, Calif. 
Space Sciences Lab. 

COMPARISON OF DEEP SPACE AND NEAR-EARTH 
OBSERV ATIONS OF PLASMA TLRBILENCE AT 
SOLAR WIND DISCONTINLITIES 

F. L. Scarf, R. W'. Fredricks, and I. M. Green 1972 9 p 
refs //; NASA. Ames Res. Center Solar Wind 
p 421-429 

(Contracts NASw-2113; NAS5-9278; NAS2-4573) 

CSCL 03B 

Simultaneous observations of plasma waves from the 
electric field instruments on Pioneer 9 and OGO 5 are used 
to illustrate the difference between near-earth and deep space 
conditions. It is shown that the experimental study of true 
interplanetary wave-particle interactions is difficult to carry 
out from an earth orbiter because the earth provides 
significant fluxes of nonthermal particles that generate intense 
plasma turbulence in the upstream region. Author 

N73- 10812* Centre National de la Recherche Scientifique, 
Verrieres-le-Buisson (France). Service d'Aeronomie. 

OBSERVATION OF LVMAN-ALPHA EMISSION IN 
INTERPLANETARY SPACE 

J. L. Bertaux and J. E. Blamont 1972 7 p refs In NASA. 
Ames Res. Center Solar Wind p 661-667 
CSCL 03B 

The extraterrestrial Lyman-alpha emission was mapped 
by the OGO 5 satellite, when it was outside the aeocorona. 
Three maps, obtained at different periods of the year, are 
presented and analyzed. The results suggest that at least 
half of the ciriission lakes place in the solar system, and 
give strong support to the theory that in its motion toward 
the apex, the sun crosses neutral atomic hydrogen of 
interstellar origin, giving rise to an apparent interstellar 
wind. Author 

N73-I0813* Colorado Univ., Boulder. Dept, of Astro- 
Geophysics. 

PROPERTIES OF NEARBY INTERSTELLAR HYDRO- 
GEN DEDICED FROM LYMAN-ALPHA SKY BACK- 
GROLND MEASL REMENTS 

G. E. Thomas 1972 16 p refs In NASA. Ames Res. 

Center Solar V\ ind p 668-683 

(Contract NAS5-9327; Grant NGR-06-003-052) 

CSCL 03B 

For a sufficiently rapid relative motion of the solar 
system and the nearby interstellar gas, neutral atoms may 
be expected to penetrate the heliosphere before becoming 
ionized. Recent satellite measurements of the Lyman alpha 
emission above the geocorona indicate such an interstellar 
wind of neutral hydrogen emerging from the direction of 
Sagittarius and reaching to within a few astronomical units 
of the sun. \ detailed model of the scattering of solar Lyman 
alpha from the spatial distribution of neutral hydrogen in 
interplanetary space is presented. This asymmetric distribution 
is established by solar wind and solar ultraviolet ionization 
processes along the trajectories of the incoming hydrogen 
atoms. The values of the interstellar density, the relative 
velocity, and the gas temperature are adju^ted to agree with 
the Lyman alpha measurements. The results may be 
interpreted in terms of two models, the cold model and the 


hot model of the interstellar gas, depending on whether 
galactic Lyman alpha emission is present at its maximum 
allowable value or negligibly small. Author 

N73-11345*||( National Aeronautics and Space Administra- 
tion. Goddard Space Flichl Center. Greenbclt, Md. 

SEASONAL AND ALTITl DE V ARIATIONS IN EIELD- 
ALKiNED PRECIPITATION OC CT RRENCE 
F. W. Berko Oct. 1972 24 p refs 

(NASA-TM-X-66099: X-646-72-405) Avail: NTIS CSCL 
04A 

Data from more than 7500 orbits of the polar-orbiting 
satellite OGO-4 have been analyzed to determine the existence 
of seasonal, altitude, or universal time differences in the 
occurrence of field-aligned electrons. Unexpected variations 
in frequency of occurrence have been found at different 
altitudes and in different seasons. In particular, the probability 
of observing this phenomenon at high latitudes was found 
to be greatest in the winter months at the highest altitudes 
attained by OGO-4. A localized parallel electric field 
acceleration mechanism is presented which could account 
for the particle observations. Author 

N73-13376*/|| Michigan Univ.. Ann Arbor. Space Physics 
Research Lab. 

OGO-F-02 DATA ANALYSIS Final Report 

A. F. Nagy, W. M. Silvis, and E. C. Foust Nov. 1972 

37 p refs 

(Contract NAS5-9306: ORA Proj. 078900) 
(NASA-CR-130128) Avail; NTIS CSCL 04 A 

The OGO-6 satellite, which was launched on June 5. 
1969 carried a complement of twenty-six experiments. One 
of those instruments, the F-02 package, was a cylindrical 
Langmuir probe experiment whose primary purpose was to 
measure ionospheric electron temperatures and densities. This 
report briefly describes the F-02 experiment itself, outlines 
the computer programs developed to analyze the raw data, 
and gives a summary of the scientific information obtained, 
with the aid of this experiment. Author 

N'73-15837*/^ California Inst, of Tech., Pa.sadena. 

A 01 ANTITATIVE INVESTIGATION OK THE SOLAR 
MODILAIION OK COS.MIC-RAV PROTONS AND 
HELIUM NUCLEI Ph D. Thesis 
r. L. Garrard 19 Jun. 1972 233 p refs 
tConiracl NAS5-9312: Grant NGR-05-002- 160) 
tNASA-CR-130298) Avail. NTIS CSC!. 03B 

The differential energy spectra of cosmic ray protons 
and He nuclei were measured at energies up to 315 MeV/ 
nucleon using balloon-borne and satellite-borne instruments. 
These spectra are presented for solar quiet times for the 
years 1966 through 1970. The data analysis is verified by 
extensive accelerator calibrations of the detector systems and 
by calculations and measurements of the production of 
secondary protons in the atmosphere. The spectra of protons 
and He nuclei in this energy range are dominated by the 
solar modulation of the local interstellar spectra. Numerical 
solutions to the transport equation are presented for a wide 
range of parameters. Author 

N73-I5863*# California Univ., Los Angeles. Space Science 
Center. 

TRAPPED AND PRECIPITATING ELECTRONS EXPERI- 
MENT (F-16) ON THE ORBITING GEOPHYSICAL 
OBSERVATORIES PROGRAM OGO-6 MISSION Final 
Report, Mar. 1966 - Jun. 1972 

T. A. Farley 27 Nov. 1972 14 p 
(Contract NAS5-9308) 

(NASA-CR-130137) Avail: NTIS CSCL 03 B 

.An electron spectrometer instrument for the Orbiting 
Geophysical Observatories program (OGO 6) was built. The 
data reduction and analysis of the experiment data are 
discussed. Author 

N73-I6I26*^ Stanford L'niv., Calif. Radioscience Lab. 
ELF PROPAGAIION IN THE PLASMASPHERE B\SED 
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ON SATELLITE OBSERVATIONS OF DISCRETE AND 
CONTINLOI S FORMS 

J. L. R. Muzzio Dec. 1971 124 p refs 

(Contract NAS5-3093; Grants NGR-05-020-288; 
NGL-05-020-008) 

(NASA-CR-130351: TR-3439-2; SU-SEL-71-055) Avail: 
NTIS CSCL 20N 

The propagation of electromagnetic waves in a nonhom- 
ogeneous anisotropic medium is examined from the point 
of view of geometrical optics. In particular, the propagation 
of ELF waves in the magnetosphere is described in terms 
of the electron and ion densities and the intensity and 
inclination of the earth’s magnetic field. The analysis of the 
variations of wave normal angle along the ray path is extended 
to include the effects of ions. A comparison of the relative 
importance of each of the above parameters in controlling 
the orientation of the wave normals is made in the region 
of the magnetosphere where most of the ion whistlers have 
been detected. Author 

N73- 16344 ♦/ji Stanford Univ., Calif. Radioscience Lab. 
THE STRLCTLRE OF THE MAGNETOSPHERE AS 
DEDUCED FROM MAGNETOSPHERICALLY RE- 
FLECTED WHISTLERS 
B. C. Edgar Mar. 1972 195 p refs 
(Contract NAS5-2131; Grants NGR-05-020-288: 
NGL-05-020-008) 

(NASA-CR-130352; SU-TR-3438-2; SU-SEL-7 1-070) Avail: 
NTIS CSCL 04A 

Very low frequency (VLF) electromagnetic wave phenom- 
enon called the magnetospherically reflected (MR) whistler 
was investigated. VLF (0.3 to 12.5 kHz) data obtained from 
the Orbiting Geophysical Observatories I and 3 from October 
1964 to December 1966 were used. MR whistlers are produced 
by the dispersive propagation of energy from atmospheric 
lightning through the magnetosphere to the satellite along 
ray paths which undergo one or more reflections due to the 
presence of ions. The gross features of MR whistler 
frequency-time spectrograms are explained in terms of 
propagation through a magnetosphere composed of thermal 
ions and electrons and having small density gradients across 
L-shells. Irregularities observed in MR spectra were in- 
terpreted in terms of propagation through ficid-aiigned density 
structures. Trough and enhancement density structures were 
found to produce unique and easily recognizable signatures 
in MR spectra. Sharp cross-field density dropoff produces 
extra traces in MR spectrograms. Author 

N73- 16432*^ Lockheed Missiles and Space Co., Palo Alto, 
Calif. Research Lab. 

CONTINUED DATA ANALYSIS FOR EXPERIMENT E-18 
ON OGO-5 Final Report 

K. K. Harris Nov. 1972 36 p refs 
(Contract NAS5-23106) 

(NASA-CR-130156) Avail: NTIS CSCL 04 A 

The processing of all useful data acquired from the light 
ion mass spectrometer experiment on OGO-E is reported 
and results obtained from specific interpretations of the data 
are discussed. The work was confined primarily to processing 
the raw data to a form in which the specific light ion densities 
were obtained as a function of universal lime. The data 
were then reproduced on magnetic tape as a function of 
both universal lime and the important geomagnetic parame- 
ters, such as, L, B, magnetic latitude, magnetic longitude, 
geodetic latitude, geodetic longitude, altitude, etc. Author 

N73-16436*/!/ Pittsburgh Univ., Pa. 

THE ALTITUDE OF THE SCATTERINt; LAYER NEAR 
THE MESOPaUSE OVER THE SUMMER POLES 
T. M. Donahue and B. Guenther Dec. 1972 1 1 p ref 
(Contract NAS5-11077; Grant NSF GA-27638) 
(NASA-CR-130271; SRCC-182) Avail: NTIS CSCL 04 A 

The variation in radiance and altitude with lime and 
iulilude is reported for the den^e scattering layers observed 
over the summer poles by the OGO 6 airglow photometer. 
The average altitude was 84.3 km with a tendency for higher 


values on the night side than on the day side of the polar 
cap. The average radiance increased by a factor of 5 between 
day 163 and day 180, 1969. but decreased thereafter. 

Author 

N73-l6795*/j/ McDonncIl-Dougias Astronautics Co., Hun- 
tington Beach, Calif. Space Sciences Dept. 

MDAC SOLAR COSMIC RAY EXPERIMENT ON OGO-6 
Final Report, Mar. 1966 - 4an. 1973 
A. J. Masley Jan. 1973 47 p refs 
(Contract NAS5-9324) 

(NASA-CR-130155; MDC-G4351) Avail: NTIS CSCL 
03 B 

The instrumentation of the OGO-F solar cosmic ray 
experiment is described and results of data obtained during 
the satellite lifetime from launch on June 5, 1969, through 
September, 1970, are discussed. Author 

N73- 17946* National Aeronautics and Space Administration. 
Goddard Space Flisht Center, Greenbelt, Md. 

MAGNETIC CONTROL OF THE HIGH LATITUDE 
THERMOSPHERE 

A. E. Hedin 1972 4 p In its Significant Accomplishments 
in Sci., 1971 p 58-61 
CSCL 04A 

The thermospheric composition and density were 
measured by a neutral mass spectrometer onboard OGO 6 
satellite. The observations were made during a quiet magnetic 
period in late August and early September 1969 when the 
satellite perigee was near ihe South Pole. Gas densities at 
430 km altitude and contours of constant N2 and He densities 
were plotted. J.A.M. 

N73- 17948* National Aer<^naulics and Space Administration. 
Goddard Space Flight Ceister, Greenbelt, Md. 

THE M AGNETOSPHERIC PLASM A TAIL 
J. M. Grebowsky 1972 4 p In its Significant Accomplish- 
ments in Sci., 1971 p 67-70 

Thermal proton density measurements by the RF ion 
mass >pectrometer on the low altitude, polar orbiting, satellite 
OGO 4 were compared five consecutive nightside passes 
during the early recovery .lage of an inien.se storm occurring 
in September 1967. The »n^.^eI vations showed the existence 
of an elongated plasma cad during the recovery phase of 
the storm. J.A.M. 

N73-I9841*^ New Hampshire Univ., Durham. Space Science 
Center. 

NEUTRON MEASUREMENTS OF THE OGO-VI SPACE- 
CRAFT Final Scientific R^eport 
J. A. Lockwood Jan. 1973 60 p refs 
(Contract NAS5-9313: Grunt NGR-30-002-008) 
(NASA-CR-130181) AvatU NTIS CSCL 03B 

The neutron measurements with the OGO-6 spacecraft 
are reported. Topics discussed include: the design and 
calibration of a neutron monitor for measuring the cosmic 
ray neutron leakages fron\ ihc earth's atmosphere, determina- 
tion of latitude dependersce of cosmic ray leakage flux, 
determination of the angular distribution of neutron leakage 
flux as deduced by measunenients of the altitude dependence, 
and verification of the solar modulation of the cosmic ray 
source for the neutron leakage. F.O.S. 

N73-20498*^ California t niv., Los .Anceles. 

A SUMMARY OF HIE RESULTS FROM THE UCLA 
OGO-5 FLUXGATE M Af.NF.TOMETER Final Report, Feb. 
1965 - Dec. 1972 

P. J. Coleman, Jr. and C. T. Russell Feb. 1973 42 p refs 
(Contract NAS5-909S) 

(NASA-CR-130205; IGPP Pubi-1173-18) Avail: NTIS CSCL 
14B 

The OGO-5 fluxgaic magnetometer experiment (H-14) 
was designed to measure the vector magnetic field over the 
full range of the OGO-5 iirbil. Thus, it has a dynamic range 
of or - 64, (KX) gamma yet it maintained a precision of 
or - 1/16 gamma at all times. This enabled a broad spectrum 
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of problems to be attached. Studies of the magneiospheric 
waves, currents, waves-particlc interactions, pitch angle 
distributions and wave normal directions were made. The 
structure of the magnetopause, the magnetotail, and bow 
shock were probed, waves and discontinuities in the solar 
wind were examined and the various phases of substorms 
were examined in depth. Author 

N73-20842*jj/ National Aeronautics and Space Administra- 
tion. Goddard Space Flight Center, Greenbell. Md. 

A MODEL OF THE STARFISH ELI X IN THE INNER 
RADIATION ZONE 

M. J. Teague (KMS Technol. Center) and E. G. Stas- 
sinopoulos Dec. 1972 66 p refs 

(NASA-TM-X-66211; X-601-72-487) Avail: NTIS CSCL 
03 B 

A model of the Starfish electrons injected into the 
radiation belt in July 1962 was determined for epoch 
September 1964. This model distinguishes between artificial 
and natural electrons and provides the artificial unidirectional 
electron flux as a function of equatorial pitch angle, energy, 
and L value. The model is based primarily upon data from 
the OGO-1, OGO-3, OGO-5, 1963-38C, and the OV3-3 
satellites. Decay times for the Starfish electrons are given as 
a function of energy and L value. These decay limes represent 
the best compromise between a number of independently 
determined values. The times at which the artificial Starfish 
flux component had become insignificant in comparison to 
the natural flux component are determined as functions of 
energy and L value. These limes are determined by two 
separate methods, and averaged values are presented. It is 
shown that Starfish electrons, by the present time have 
become insignificant for all energies and L values. Author 

N73-20866*j 1/ National Aeronautics and Space Administra- 
tion. Goddard Space Flight Center, Greenbelt, Md. 

THE EQUATORIAL ELECTROJET SATELLITE AND 
SURFACE COMPARISON 

J. C. Cain, ed. and R. E. Sweeney, ed. Dec. 1972 87 p 
refs A collection of Papers presented to the 4th Intern. 
Svmp. on Equatorial Aeronomy Submitted for publication 
(NASA-TM-X-66218; X-645-73-5) Avail: NTIS CSCL 03B 

The OGO 4 and 6 (POGO) magnetic field results for 
the equatorial electrojct indicate that while the present models 
are approximately correct, the possibility of a westward 
component must be incorporated. The scatter diagrams of 
POGO amplitudes and surface data show a correlation. The 
ratios between the amplitudes estimated from surface data 
and those at 400 km altitude are as follows: India 5 to 8, 
East Africa (Addis Ababa) 4, Central Africa 3, West Africa 
(Nigeria) 3, South America (Huancayo) 5, and Philippines 
5. The variation in the ratio is due to the conductivity structure 
of the earth in various zones. Author 

N73-21367*j(/ National Aeronautics and Space Administra- 
tion. Goddard Space Flight Center, Greenbelt, Md. 
SI.MLLTANEOLS PARTICLE AND FIELD OBSERVA- 
TIONS OF FIELD-ALIGNED CURRENTS 
F. W. Berko, R. A. Hoffman, R. K.. Burton (Calif. Univ., 
Los Angeles), and R. E. Holzer (Calif. Univ., Los Angeles) 
Apr. 1973 34 p refs Submitted for publication 
(NASA-TM-X-66224; X-646-73-45) Avail: NTIS CSCL 
08N 

Simultaneous measurements of low energy precipitating 
electrons and magnetic fluctuations from the low altitude 
polar orbiting satellite OGO-4 Have been compared. Analysis 
of the two sets of experimental data for isolated events led 
to the classification of high latitude field-aligned currents as 
purely temporal of purely spatial variations. Magnetic field 
disturbances calculated using these simple current models 
and the measured particle fluxes were in good agreement 
with measured field values. While fluxes of greater than I keV 
electrons are detected primarily on the nighiside, magnetome- 
ter disturbances indicative of field-aligned currents were seen 
at all local times, both in the visual auroral regions and 
dayside polar cusp. Thus electrons with energies less than 


approximately I keV are the prune charge carriers in high 
latitude dayside field-aligned currents. The satellite measure- 
ments are in good agreement with previously measured 
field-aligned current values and with values predicted from 
several models involving m agnetospheric field-aligned 
currents. Author 

N73-22079*;^ Stanford Univ.. Calif. Radioscience Lab. 
BANDED WHISTLERS OBSERVED ON OGO-4 

E. M. Paymar Jan. 1972 53 p refs 
(Grant NGR-05-020-288) 

(NASA-CR-131495; SU-SEL-7 1-054; SU-TR-3439-1) Avail: 
NTIS CSCL03B 

Inspection of broadband VLF records from OGO-4 
shows that some w histlers exhibit a banded structure in which 
one or more bands of frequencies are missing from the 
whistler's spectrum. The phenomenon is commonly observed 
by satellites on midialiiudc field lines at all local times and 
at various longitudes around the world. The dispersion of 
banded whistlers (BW) is of several tens of sec to the 1/2 
power, indicating that they originated in the opposite 
hemisphere and are propagating downward at the satellite. 
BW are generally spread in lime (tenths of seconds) rather 
than sharply defined and tend to occur at random. The 
frequency spacing of the hands may be either uniform or 
irregular, and may vary radically between successive events. 
Several possible explanations for BW are considered. In 
particular, an analysis of the interaction of plane electromag- 
netic waves traveling in an anisotropic plasma with a field 
aligned slab of enhanced ionization is presented with 
promising results. Author 

N73-25868*;jf Nationa! Aeronautics and Space Administra- 
tion. Goddard Space Fliirhi Center, Greenbelt, Md. 
DEPENDENCE OF FIEI D-AUGNED ELECTRON 
PRECIPITATION ON SUVSON, ALTITUDE AND PITCH 
ANGLE 

F. W. Berko and R. Hoffman May 1973 30 p refs 
Submitted for publication 

(NASA-TM-X-66260; X-646-73-153) Avail: NTIS CSCL 
03 B 

The occurrence of fickl-aligned 2.3 keV electron precipita- 
tion was examined by using data from more than 7500 orbits 
of the polar-orbiting >aiclliic, OGO-4. The frequency of 
occurrence of field aligned precipitation was highest at actual 
pilch angles between " vind 10 deg, being highest in the 
winter nioiuhs, at bighrst s:iTellite altitudes. .Acceleration by 
a localized parallel eieanc field established by eiecirosUtic 
charge layers is proposed to explain particle observations. 

Author 

N73- 25870*^ Chicago Univ., III. Lab. for Astrophysics 
and Space Research. 

DATA PROCESSING AND ANALYSIS FROM THE 
UNIVERSITY OF CHICAGO CHARGED PARTICLE 
EXPERIMENT ON THE OGO-5 SPACECRAET Final 
Report 

J. A. Simpson 25 May 1973 5 p refs 
(Contract NAS5-9366) 

(NASA-CR-132761) Avail: NTIS CSCL 03B 

The data processing and analysis performed for the 
charged particle experiment are summarized, and the principal 
scientific results obtained from the analysis are reported. A 
bibliography is included of conference reports, and publica- 
tions based on these results. Author 

N73-3I150^ California Univ., Livermore. Lawrence 
Livermore Lab. 

LLL ELECTRON AND PROTON SPECTROMETER ON 
NASA S ORBITING (iEOPHYSICAL OBSERVATORY 5, 
THE DATA I SKR'S (T IDE TO THE MIC ROFILM 
RECORDS 

H. I. West, Jr. 20 Dec. 1972 60 p refs 
(Contract W'-7405-eng-48) 

(UCRL-51307) Avail: NTIS 

Background is provided for using data from the energclic- 
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particle experiment conducted on OGO-5. These data were 
plotted on both 20-minute and 2-hour scales. Data from 
the UCLA magnetometer experiment were plotted to the 
20-minuie scale for correlative purposes. In addition, tables 
of pertinent attitude orbit data were plotted. Many of these 
data are available on microfilm from the National Space 
Science Data Center. Author (NSA) 

N73-32286*# Texas Univ,. Dallas. 

OGO 6 ION CONCKNTRATION IRREGULARITY 
STUDIES Final Report 
J. P. McClure Sep. 1973 91 p refs 
(Contract NAS5-23184) 

(NASA-CR-132814) Avail: NTIS CSC L 04 A 

Research is reported concerning the ionospheric F-region 
irregularities. The results are based on in-situ OGO-6 
measurements of the total ion concentration N sub i. A 
proposed mechanism for the generation of equatorial F-region 
irregularities and the morphological results, and the occurr- 
ence of Fe(-(-) ions in the equatorial F-region are discussed. 
Related research papers are included. F.O.S. 

N73-32639 New Hampshire Univ., Durham. 

NEUTRON MEASl REMENTS IN SPACE WITH OGO-6 
Ph.D. Thesis 

S. O. Ifedili 1973 261 p 

Avail: Univ. Microfilms Order No. 73-16742 

.An experiment has been performed with a neutron 
detector on the OGO-6 satellite to search for solar neutrons, 
to measure the solar proton albedo neutron flux, and to 
determine the flux, latitude dependence, angular distribution, 
energy spectrum and the solar modulation of the cosmic 
ray albedo neutrons. Solar proton albedo neutron fluxes, 
both at high and low latitudes and for several solar proton 
events, were measured. The total cosmic ray leakage flux 
has been measured to be about 0.7 times the Lingenfelter 
(1963) flux while the latitude dependence is in good agreement 
with that calculated by Lingenfelter (1963). The form of the 
angular distribution of the cosmic ray albedo neutrons at 
the top of the atmosphere was deduced from the comparison 
of the measured and calculated aitiiude dependence of the 
cosmic ray albedo neutron flux. Finally, the solar modulation 
of the cosmic ray albedo neutrons has been observed. 

Dissert. Abstr. 

N73-33320*^ Michigan Univ., Ann Arbor. Space Physics 
Research Lab. 

OGO-6 NEUTRAL ATMOSPHERIC COMPOSITION 
EXPERIMENT Final Report 
D. R. Taeusch Sep. 1973 7 p refs 
(Grant NGR-23-005-561) 

(NASA-CR-135798) Avail: NTIS CSC L 04 A 

The continued analysis of data obtained from the neutral 
atmospheric composition experiment flown on OGO-V6 is 
discussed. The effort was directed toward the study of five 
specific areas of interest for which the OGO-V6 data were 
especially useful. Author 

N73-33321*^ Texas Univ., Dallas. 

INVESTIGATION INTO THE MECHANISM AND RATES 
OF ATMOSPHERIC MIXING IN THE LOWER THER- 
MOSPHERE Semiannual Status Report, period ending 
15 Mar. 1973 

F. S, Johnson et al 5 Oct. 1973 25 p refs 
(Grant NGL-44-004-026) 

(NASA-CR- 135789) Avail: NTIS CSCL 04A 

Three separate studies are reported which include: (1) 
an analysis of energy input to the lower thermosphere, (2) 
data analyses of OGO-6 onboard retarding potential analyzer 
measurements, and (3) an investigation of the sharp cutoff 
in plasma density of the Venus ionosphere as observed by 
Mariner 5. D.L.G. 

N73-33777*/j|l California Inst, of Tech., Pasadena. 

A SATELLITE MEASLREMENT OF COSMIC-RAY 
ABl NDANCES AND SPECTRA IN THE CHARGE 


RANGE 2 LESS THAN OR EQUAL TO 7 LESS THAN 
OR EQUAL TO 10 Ph D. Thesis 
J. W. Brown Jun. 1973 1 18 p refs 
(Contract NAS5-9312; Grant NGR-05-002- 160) 

(NASA-CR- 135786: SRL-73-2) Avail: NTIS CSCL 03 B 
The composition of the nuclear component of the 
cosmic radiation was studied to yield information concerning 
the source, propagation, and confinement of cosmic rays 
within the galaxy. The first comprehensive satellite measure- 
ment is presented of cosmic-ray composition and spectra in 
the charge range 2 equal to or less than Z equal to or less 
than 10 using the geomagnetic field as a rigidity analyzer 
through the entire range of vertical cutoffs. The results indicate 
that the spectra of all the elements in the observed range 
are similar, and thus that various ratios of elemental 
abundances are nearly independent of rigidity over the range 
2 equal to or less than P equal to or less than 15 GV. 
Calculations of the propagation of cosmic rays through the 
interstellar and interplanetary media predict that there 
should be a variation with rigidity of ratios of various 
elements, because of the charge-dependent effects of ionization 
of the interstellar gas by the cosmic rays. The absence of 
this variation can be explained by assuming a rigidity- 
dependent confinement of the cosmic rays in the galaxy. 

Author 


N74- 10255* National Aeronautics and Space .Administration. 
Marshall Space Flight Center. Huntsville, Ala. 
THERMOELECTRIC \LLY-COOLED QL ARTZ CRYS- 
TAL MICROBALANCE 

D. McKeown (Faraday, Labs., Inc.), W. E. Corbin, Jr. 
(Faraday, Labs., Inc.), and R. J. Naumann 1973 12 p 

refs In its Space Simulation. 7th p 345-356 
(Contracts NAS8-27879: NAS5-11163) 

CSCL 14B 

A quartz crystal microbalance is of limited value in 
monitoring surface contamination on satellites or in space 
simulation chambers because it operates several degrees above 
ambient temperatures. The amount of contamination 
absorbed on a surface is highly temperature dependent and 
the higher teniperniure of the microbaiance will significantly 
reduce the amount of Cfniiamination it absorbs. Tv) overcome 
this problem a ihermoclectncally cooled quartz crystal 
microbaiance has been developed to monitor surface 
contamination as a function of temperature. Author 

N74-10366*^ National .Aeronautics and Space Administra- 
tion. Goddard Space Flight Center, Greenbeli, Md. 

DYNAMICS OK MIDLATITl DE LIGHT ION TROUGH 
AND PLASM ATAILS 

A. J. Chen, J. M. Grebowsky, and H. A. Taylor, Jr. Aug. 
1973 31 p refs Submitted for publication 
(NASA-TM-X-70494; X-621-73-275) Avail: NTIS CSCL 
03B 

Light ion trough measurements near midnight made by 
the RF ion mass spectrometer on OGO-4 operating in the 
high resolution mode in Feb. 1968 reveal the existence of 
irregular structure on the low latitude side of the midlatitude 
trough. Using two different relations between the equatorial 
convection electric field, assumed spatially invariant and 
directed from dawn to dusk, and Kp (one based on 
plasmapause measurements, the other on polar cap E field 
measurements) a model development was made of the outer 
plasm asphere. The model calculations produced multiple 
plasmatail extensions of the plasmasphere which compare 
favorably with the observed irregularities. Due to magnetic 
local time differences between the Northern and Southern 
Hemisphere along OGO's orbit, the time dependent irregular- 
it> structure observed is not symmetrical about the equator. 
The model development produces an outer plasmasphere 
boundary K)cation which varies similarly to the observed 
minimum density point of the light ion lrt>ugh. However, 
the measurements are not extensive enough to yield conclusive 
proof that one of the electric field models is better than the 
other. Author 
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N74-12I09 Stanford Univ,, Calif. 

OGO-4 SATELLITE OBSERVATIONS OF WHISTLER- 
MODE propa(;ation effects associated with 

CAl STICS IN THE MAGNETOSPHERE Ph D Thesis 

N. H. Dantas 1973 158 p 

Avail: Univ. Microfilms Order No. 73-14886 

Whistler striations, a phenomenon observed aboard the 
polar orbiting OGO-4 satellite, are described and interpreted. 
The phenomenon is characterized either by amplitude 
enhancements in bands of frequencies or by a high-frequency 
cutoff of whistler signals received at low latitudes. The center 
frequency of the bands or the cutoff frequency increases or 
decreases as the satellite approaches the magnetic equator, 
giving rise to a striated visual effect on frequency-vs-time 
displays. The explanation for the occurrence of the striations 
is based on the behavior of VLF ray paths in the region of 
the ionosphere characterized by the so-called equatorial 
anomaly of electron distribution. Ray tracing studies in this 
case predict the presence of caustic surfaces whose properties, 
combined with absorption results, account for the several 
details associated with the striations such as: local time of 
occurrence, rate of change of the cutoff frequency with 
latitude, minimum in cutoff frequency and its day-night 
variation, etc. Dissert. Abstr. 

N74-12459*/j/ Smithsonian Astrophysical Observatory, 
Cambridge, Mass. 

VARIATIONS IN THERMOSPHERIC COMPOSITION: 
A MODEL BASED ON MASS-SPECTROMETER AND 
SATELLITE-DRAG DATA 
L, G. Jacchia 30 Nov. 1973 28 p refs 
(Grant NGR-09-0 15-002) 

(N ASA-CR-136192; SAO-Special-Rept-354) Avail: NTIS 
CSCL 03B 

The seasonal-latitudinal and the diurnal variations of 
composition observed by mass spectrometers on the OGO 6 
satellite are represented by two simple empirical formulae, 
each of which uses only one numerical parameter. The 
formulae are of a very general nature and predict the behavior 
of these variations at all heights and for ail levels of solar 
activity: they yield a satisfactory representation of the 
corresponding variatioits in total density as derived from 
satellite drag. It is suggested that a seasonal variation of 
hydrogen might explain the abnormally low hydrogen 
densities at high northern latitudes in July 1964. Author 

N74-12842*^ Stanford Univ., Calif. Radioscience Lab. 
MEASUREMENTS OF VLF POLARIZATION AND 
WAVE NORMAL DIRECTION ON OGO-F Final Report 
R. A. Helliwell 1973 40 p refs 
(Contract NAS5-9309) 

(NASA-CR- 132882) Avail: NTIS CSCL 20N 

A major achievement of the F-24 experiment on OGO 6 
was a verification of the polarization of proton whistlers. 
As predicted, the electron whistler was found to be right-hand 
polarized and the proton whistler left hand polarized. The 
transition from right- to left-hand polarization was found 
to occur very rapidly. Thus it appears that the experimental 
technique may allow great accuracy in the measurement of 
the cross-over frequency, a frequency that provides informa- 
tion on the ionic composition of the ionosphere. Author 

N74-13l65*/jl California Univ., Livermore. Lawrence 
Livermore Lab. 

LLL ELECTRON AND PROTON SPECTROMETER ON 
NASA's ORBITING GEOPHYSICAL OBSERVATORY 5 
Final Report for Experiment 6 

H. I. West, Jr., R. M. Buck, and J. R. Walton 29 May 
1973 66 p refs 

(NASA Order S-70014-G: Contract W-7405-eng-48) 
(NASA-CR-136218: UCRL-51385) Avail: NTIS CSCL 
14B 

The LLL energetic electron and proton spectrometer on 
NASA’s Orbiting Geophysical Observatory 5 (OGO-5) 
operated successfuny from launch - March 4, 1968 - until 
retirement in August 1971. Data recovery during this time 


was about 95% of the orbit except for the last few months. 
The electron spectrometer used a magnetic field for electron 
momentum selection which served also as an electron broom 
for a proton range-energy telescope. The energy range was 
approximately 60 to 2950 keV for electrons (seven channels) 
and 0.10 to approximately 94 MeV for protons (seven 
channels). The experiment was scanned relative to the 
stabilized OGO-5 for obtaining directional information. 
Excellent data were taken throughout the magnetosphere and 
in the interplanetary region. Studies were carried out in the 
areas of equatorial pitch-angle distributions, substorm 
dynamics and field topology, particle spectra (time history), 
particle spatial distributions, and solar particle events. 

Author 

N74- 13566*^ National Aeronautics and Space Administra- 
tion. Goddard Space Fliehl Center, Greenbelt, Md. 
VARIATION WITH INTERPLANETARY SECTOR OF 
THE TOTAL MAGNETIC FIELD MEASURED AT THE 
OGO 2, 4, AND 6 SATELLITES 
R. A. Lancel Nov. 1973 32 p refs 
(NASA-TM-X-70531; X-645-73-356) Avail: NTIS CSCL 
03 B 

Variations in the scalar magnetic field (delta B) from 
the polar orbiting OGO 2, 4, and 6 spacecraft are examined 
as a function of altitude for limes when the interplanetary 
magnetic field is toward the sun and for limes when the 
interplanetary magnetic field is away from the sun. This 
morphology is basically the same as that found when all 
data, irrespective of interplanetary magnetic sector, are 
averaged together. Differences in delta B occur, both between 
sectors and between seasons, which are similar in nature to 
variations in the surface delta Z found by Langel (1973c). 
The altitude variation of delta B at sunlit local times together 
with delta Z at the earth's surface, demonstrates that the 
delta Z and delta B which v aries with sector has an ionospheric 
source. Langel (1973b) showed that the positive delta B region 
in the dark portion of the hemisphere is due to at least two 
sources, the westward elcclrojet and an unidentified non- 
ionosphcric source(s). Comparison of magnetic variations 
between season /sector at the surface and at the satellite, in 
the dark portion of the hemisphere, indicate^ that these 
variations are caused by variations in the lainudinally narrow 
electrojet currents anti not by variations in the non- 
ionosphenc source of delta B. Author 

N74-I5857^ Develco, Inc., Mountain View. Calif. 

THE FEASIBILITY OK A SI B-LF SATELUTE-TO- 
SLBMARINE COMMUNICATION DOWNLINK VLF 
NOISE LEVELS IN THE IONOSPHERE Technical Report, 
13 Dec. 1971 - 27 Nov. 1972 
N. Dunckel 27 Nov. 1972 15 p refs 
(Contract N00014-72-C-0113) 

(AD-769139; Rept-532-721 127; TR-2) Avail: NTIS CSCL 
17/2 

The electromagnetic noise environment of satellite-borne 
ELF, VLF and LF receivers was investigated. Noise data 
obtained from a number of satellite and rocket experiments 
(maximum altitude 3000 km) have been reviewed and 
summarized. The intensity of whistlers equatorial hiss, and 
man-made signals as a function of latitude, time of day and 
state of the ionosphere were examined and typical noise 
environment curves were presented. These data suggest that 
areas near the magnetic equator and over the polar cap 
provide the lowest ionospheric noise environment. 

Author (GRA) 

N74-16064*^ National Aeronautics and Space Administra- 
tion. Goddard Space Fliizht Center, Greenbelt, Md. 

HIGH LATITl DE MINOR ION ENHANC EMENTS: A 

CLl E FOR SIT DIES OF M ACiNETOSPHERE- 
ATMOSPHERE COl PLING 

H. A. Tavlor, Jr. Dec. 1973 25 p refs Submitted for 

publication 

(NASA-TM-X-7058:; .X-62 1-74-28) Avail; NTIS CSCL 
()4A 
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Unexpectedly abrupt and pronounced distributions of the 
thermal molecular ions NO(+), 02(-i-) and N2( + ) were 
observed at mid and high latitudes by the OGO-6 ion mass 
spectrometer. These minor ions may reach concentration levels 
exceeding 1000 ions/cu cm at altitudes as great as 1000 km, 
suggestive of scale heights well in excess of those inferred 
from low and mid-latitude measurements, under relatively 
undisturbed conditions. The high latitude ion enhancements 
were observed to be narrowly defined in time and space, 
with molecular ion concentrations changing by as much as 
an order of magnitude between successive orbits. Author 

N74-16072)!/ Max-Planck-Inslilut fuer Aeronomie, Lindau 
Uber Northeim (West Germany). Inst, fuer Stratosphaer- 
enphysik. 

A MULTISATELLITE STUDY OF AURORAL-XONE 
PHENOMENA. 

L. Possberg, E. Lammers (Brunswick Univ.), W. Riedler 
(Tech. Hochschule, Graz), G. Skovli (Norweg. Defence Res. 
Eslab., Kjeller), F. Soeraas (Bergen Univ.), P. Stauning (Tech. 
Univ,, Lyngby, Den.), B. Theile (Brunswick Univ.), "and G. 
R. Thomas (Radio and Space Res. Sta., Slough, Engl.) Paris 
ESRO May 1973 56 p refs Sponsored in part by Bundesmin. 
fuer Forsch. und Technol., Danish Space Res. Inst., Roy. 
Norweg. Council for Sci. and Technol., Sci. Res, Council, 
Engl., Space Res. Inst, of the Austrian Acad, of Sci., Swed. 
Nat. Sci. Res. Council and ESRO 
(ESRO-SR-23-Pt-i) Avail: NTIS 

Multisatellite observations of particles and transverse 
magnetic field variations in and near the auroral zone were 
studied for moderately disturbed magnetic conditions 
during 1 1 November 1969. Particle and field data in the 
outer magnetosphere and in interplanetary space were also 
included in the study. The results show that, whereas most 
but not all of the nightside auroral zone disturbances can 
be related to changes in the distant magnetosphere, the dayside 
disturbances are not easily interpreted in terms of such 
changes. Author (ESRO) 

N74-I6940^| Anal ysis and Computer Systems, Inc., 

Burlington, Mass. 

DA I A PROC ESSING SYSTEM FOR THE INTENSE! \ 
MONITORING SPEC IROMETE R FLOWN ON THE 
ORBITING t.FOPHVSICAL OBSERVA TORV-F lOGO-F) 
SATELLITE Einal Report, I Jul. 197U - 30 Jun. 1973 
A. G. Cronin and J. R. Delaney Jul. 1973 87 p refs 
(NASA Order S-99821; Contract F19628-70-C-0298; AF 
Proj. 6688) 

(NASA-CR- 136827; AFCRL-TR-73-0655) Avail; NTIS 
CSCL 09B 

The system is discussed which was developed to process 
digitized telemetry data from the intensity monitoring 
spectrometer flown on the Orbiting Geophysical Observatory 
(OGO-F) satellite. Functional descriptions and operating 
instructions are included for each program in the system. 

Author 

N74-17058 Marvland Univ., College Park. 

A STUDY OF HIGH LATITUDE MAGNETIC DISTURB- 

ANCE Ph D. Thesis 

R. A. Langel 1973 218 p 

Avail: Univ. Microfilms Order No. 73-28879 

Variations in the total (i.e., scalar) magnetic field data 
from the polar orbiting OGO 2, 4, and 6 spacecraft (altitudes 
400- 1510km.), with supporting vector magnetic field data from 
observatories at the earth's surface, are analyzed for dipole 
latitudes above 55 deg. Data from all degrees of magnetic 
disturbance are included, but emphasis is placed on periods 
when K sub p - 2(-) to 3( - ). The principal total field 
variations are: (1) a positive Delta B (Delta B = measured 
field magnitude minus the field magnitude from a mathemati- 
cal model of the quiet field) region between about 22(h) 
and 10(h) magnetic local time (MLT) with its maximum 
near 3(h) and 72 deg, and (2) a negative Della B region 
between about 10(h) and 22(h) Ml.T with its maximum near 
15(h) and 75 deg. Individual satellite passes, at low altitudes. 


indicate the presence of a westward electrojet at about 23-6(h) 
MLT and eastward electrojci at about 19-2323(h) MLT. 
Neither average Delta B patterns nor individual satellite passes 
are consistent with clcclrojct currents as the primary 
source. Dissert. Abstr. 

N74-I7126/^ Lockheed Missiles and Space Co., Palo Alto, 
Calif. Research Lab. 

MAGNETOSPHERK CHEMICAL RELEASE STUDY 
Einal I'echnical Report 

B. M. McCormac, J. E. Evans, S. B. Mende, and G. T. 
Davidson 1 . Nov. 1973 107 p refs 
(Contract NOOOI4-73-C-OI30; ARPA Order 2260) 
(AD-769979) Avail: NTIS CSCL 04/1 

Wave particle interactions in the magnetosphere can 
produce ULF and VLF amplication, affect the diffusion of 
energy from the magnetosphere to the ionosphere, and may 
affect the trapping of energetic electrons and protons. 
Chemical releases of barium or lithium may modify the wave 
particle interactions in the magnetosphere such that the 
phenomena can be better investigated and may lead to 
techniques for producing desired wave particle interactions. 
Under this study results of a barium release in the outer 
magnetosphere and OGO-5 satellite results have been reviewed 
to obtain guidance in planning future satellite experiments. 
The possibility of using cold plasma chemical releases to 
reduce trapped betas from nuclear detonations has been 
studied. Data on previous observations of electrons and 
protons in the magnetosphere have been collected. General 
requirements for satellite e.xpcriments are given. 

.Author (GRA) 

N74-18420*^ Wyoming Univ., Laramie. Dept, of Physics 
and Astronomy. 

MAGNETOSPHERK \IODUL.\TION EFFECTS ON 
SOLAR COSMIC RAYS FROM SIMULTANEOUS OGO 
1 AND 3 ION CHAMBER DATA IN 1968 AND 1969 
D. J. Hofmann Oct. 1973 158 p refs 

(Grant NGR-51-001-033) 

(NASA-CR-137075) Avail: NTIS CSCL 03B 

Simultaneous observations by identical ionization 
chambers aboard the ^ateliiies OGO-1 and CGO-3 are utilized 
to investigate spatial varaitior.s »n particle intcnsilv near and 
inside the magneiospiieie daring the solar cosmic ray events 
of September iv66. Cro>>-»_orrelalion of the absolute proton 
flux computed ironi the chamber rate during three solar 
particle events shows good agreement with the measurements 
by the IMP-F Solar Proton Monitor during the same events. 
The chamber has a dynamic range of over six orders of 
magnitude. Before launch it was calibrated in the laboratory 
with radiation dosages in the range 1 R/hr-6000 R/hr. The 
OGO-1 and OGO-3 chambers, which were normalized in 
the laboratory prior to the launch, are found to maintain 
their normalization within approximately equal to 1 per cent 
during their flight. The high sensitivity and absolute 
inter-comparability of the instruments allow small intensity 
differences to be detected and it is established that the 
observed differences can be explained by a magnetospheric 
screening effect when an anisotropic beam of particles is 
present in space. Evidence is presented to show that the 
screening is at times complete for a duration of as much as 
1 10 min in the tail of the magnetosphere so that during 
this period the solar cosmic rays (E approximately equal to 
15 MeV) have virtuallv no access to that region of the 
magnetosphere. Small iniensny fluctuations of temporal 
nature observed are found lo be subjected to a damping 
effect inside the magnetosphere. Author 

N74-19023*^ National Aerooautics and Space Administra- 
tion. Goddard Space F'liaht Center, Greenbclt, Md. 
ELECTRIC FIELD MEASUREMENTS ACROSS THE 
HARANG DISCONTINl ITV 
N. C. Mavnard Feb. 1974 41 p refs 
(NASA-TM-X-70613: X-625-74-67) Avail; NTIS CSCL 
04A 

The Harang diseominuity, the area separating the 
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positive and negative bay regions in the midnight sector of 
the auroral zone, is a focal point for changes in behavior 
of many phenomena. Through this region the electric field 
rotates through the west from a basicaHy northward field in 
the positive bay region to a basically southward field in the 
negative bay region appearing as a reversal in a single axis 
measurement, 32 of these reversals have been identified in 
the OGO-6 data from November and December. 1969. The 
discontinuity is dynamic in nature, moving southward and 
steepening its latitudinal profile as magnetic activity is 
increased. As activity decreases it relaxes poleward and 
spreads out in latitudinal width. It occurs over several hours 
of magnetic local lime. The boundary in the electric field 
data is consistent with the reversal of ground magnetic 
disturbances from a positive to negative bay condition. The 
discontinuity is present in the electric field data both during 
substorms and during quiet times and appears to define a 
pattern on which other effects can occur. (AUTHOR) 

N74-19088*/j^ Minnesota Univ., Minneapolis. Dept, of 
Physics. 

COSMIC RAY TELESCOPE FOR OGO 2 AND 4 
SPACECRAFT Final Report, 1 Jul. 1962 - Jul. 1969 
W. R. Webber 26 Mar. 1974 4 p 
(Contract NAS5-3096) 

(NASA-CR-137238) Avail: NTIS CSCL 20F 

The construction and subsequent flight are described of 
a cosmic ray telescope aboard the OGO-2 and 4 spacecraft. 
This instrument was a combination Cerenkov-scintillation 
counter telescope designed to measure the cosmic ray energy 
spectrum from 1-15 GV and charge composition from Z ^ 
1-8. OGO-2 was launched in October 1965: however, attitude 
control problems caused a rapid loss control gas, so that 
after approximately 2 weeks it was no longer possible to 
point the spacecraft. This mission was officially declared a 
failure. The cosmic ray instrument appeared to work well 
during this time. OGO-4 was launched in July 1967, with a 
similar telescope aboard, ft operated successfully ap- 
proximately one year. The details of the experiment, its 
operation, and the results are given. Author 

N74-20502*^ National Aeronautics and Space Administra- 
tion. Goddard Snace Flight Center, Greenbelt, Md. 

THE INNER ZONE ELECTRON MODEL AE-5 
M. J. Teague and J. I. Vette Nov. 1972 200 p refs 
(NASA-TM-X-69987; NSSDC-72-10) Avail: NTIS CSCL 
03B 

A description is given of the work performed in the 
development of the inner radiation zone electron model, AE-5. 
A complete description of the omnidirectional flux model is 
given for energy thresholds E sub T in the range 4.0 > E 
sub T/(MeV) > 0.04 and for L values in the range 2.8 > L 
> 1.2 for an epoch of October 1967. Confidence codes for 
certain regions of B-L space and certain energies are given 
based on data coverage and the assumptions made in the 
analysis. The electron model programs that can be supplied 
to a user are referred to. One of these, a program for accessing 
the model flux at arbitrary points in B-L space and arbitrary 
energies, includes the lastest outer zone electron model and 
proton model. The model AE-5, is based on data from five 
satellites, OGO-1, OGO-3 1963-38C, OV3-3, and Explorer 26, 
spanning the period December 1964 to December 1967. 

Author 

N74-20503*^ National Aeronautics and Space Administra- 
tion. Goddard Space Flight Center, Greenbelt, Md. 

A MODEL ENVIRONMENT FOR OITER ZONE 
ELECTRONS 

G. W\ Singlcv and J. I. Vctie Dec. 1972 127 p refs 
(NASA-TM-X-69989: NSSDC-72-13) Avail: NTIS CSCL 
03B 

A brief morphology of outer zone electrons is given to 
illustrate the nature of the phenomena that we are attempting 
to model. This is followed b\ a discussjon of the data 
processing that was done with the various data received from 
the experimenters before incorporating it into the data base 


from which this model was uUimatcly derived. The details 
of the derivation are given, and several comparisons of the 
final model with the various experimental measurements are 
presented. Author 


N74-20542*^ Texas Univ,, Dallas. 

OGO-6 EXPERIMEN I F-03 Final Report 

W. B. Hanson and S. Sanaiani 15 Jul. 1973 11 p refs 

(Contract NAS5-9311) 

(NASA-CR- 132943) Avail: NTIS CSCL 22C 

The results obtained with the retarding potential analy- 
zer on the OGO-6 satellite are discussed. The information 
obtained during lha OGO-6 flight concerned the following 
subjects: (1) measurement of electron flux density in the 
plasmaphere, (2) latitudinal varations of ion temperature, 

(3) heating in the nighttime ionosphere by conjugate 

phoioelectrons, (4) longitudinal variation in equatorial ion 
temperature at low altitude, and (5) identification of heavy 
ions in the upper F region. Author 

N74-20982*^ National Aeronautics and Space Administra- 
tion. Goddard Space Flight Center, Greenbelt, Md. 

A GLOBAL MAGNEHC ANOMALY MAP 

R. D. Regan (USGS, Silver Spring, Md.), W. M. Davis 
(USGS, Silver Spring, Md.). and J. C. Cain Apr. 1974 
24 p refs Submitted for publication Original contains 
color illustrations 

(NASA-TM-X-70628: X-922-74-98) Avail: NTIS CSCL 
08E 

.A subset of POGO sateiliic magnetometer data has been 
formed that is suitable for analysis of crustal magnetic 
anomalies. Using a thirteeiitii order field model, fit to these 
data, magnetic residuals have been calculated over the world 
to latitude limits of plus 50 deg. These residuals averaged 
over one degree latitude-longitude blocks represent a detailed 
global magnetic anomaly map derived solely from satellite 
data. Preliminary analysis of the map indicates that the 
anomalies are real and of geological origin. Author 

N74-2I445* California Univ., Berkelev. Space Sciences 
Lab. 

CHARACTERISTICS OF NONTHFRMAL ELECTRONS 
ACCKI ERATED I)l RIN<, THE FLASH PHASE OF 
SMALL SOLAR FLARES 

S. R. Kane 1973 23 p ref.s In NASA, Washington High 
Energy Phenomena on the Sun p 55-77 

(Contract NAS5-9094; Grant NGL-05-003-017) 

CSCL 03 B 

Observiations of impulsive hard X-rays and other flash 
phase emissions from small solar flares are analyzed in 
order to determine the characteristics of energetic electrons 
accelerated during the flash phase. The electron spectrum 
and its lime variation are deduced from a model of the 
X-ray source in which the electron injection is continuous, 
and the electron energy loss is primarily due to collisions 
with the ambient plasma and escape into the corona. The 
instantaneous electron spectrum in the X-ray source, as well 
as the acceleration spectrum, are found to be nonthermal. 
The observations are consistent with a flare model having 
the following properties: (1) the acceleration region is located 
in the lower corona where the ion density is less than 10 to 
the 9th power per cubic centimeter, (2) the total kinetic 
energy of the nonthermal electron is approximately 10 percent 
of the total flare energy, so that the efficiency of the 
acceleration process is very high, (3) the nonthermal electrons 
(and protons) provide energy for all flash phase emissions, 

(4) the acceleration is a continuous process with a time 

constant less than I second, or a continuous series of impulses 
each lasting less than 1 second and a total duration of 
approximately 100 seconds, (5) the electron spectrum 
continuously hardens during the increasing phase of the X-ray 
burst and softens during the decreasing phase and, (6) the 
more energetic flares to not necessarily produce a harder 
electron spectrum. Author 


O 

< 


o 


VD 

un 


VI- 106 


N74-21466 


N74-21450* American Science and Engineering, Inc., 
Cambridge, Mass. 

POSSIBLE LOW ENERGY (E LESS THAN KEV) 
NONTHERMAL \-RAV EVENTS 

S. W. Kahler 1973 8 p refs In NASA, Washington 

High Energy Phenomena on the Sun p 124-131 

CSCL 03B 

A search of the 3-to 30-keV data from the NRL 
proportional counter detector on the Orbiting Geophysical 
Observatory-5 (OGO-5) satellite has yielded several events 
which may be nearly completely nonthermal in the e greater 
than 3 and less than 10 keV range. In each case an impulsive 
hard X-ray burst accompained by an impulsive microwave 
burst was associated with a low energy X-ray burst whose 
profile was a simple rise and fall. The lack of a two component 
nature in the low energy range argues that the low energy 
X-ray flux is due to a single physical mechanism, in this 
case nonthermal bremsst rah lung from accelerated electrons. 
However, the spectra and time profiles are quite consistent 
with a thermal interpretation. Polarization measurements are 
probably necessary to resolve the physical origin of such 
bursts. Author 

N74-21458* Hale Observatories, Pasadena, Calif. 
OPTICAL, HARD X-RAY, AND MICROWAVE EMIS- 
SION DURING THE IMPULSIVE PHASE OF FLARES 
J. A. Vorpahl 1973 7 p refs In NASA, Washington 

High Energy Phenomena on the Sun p 221-227 
(Contract NAS5-9094a Grants NGL-05-003-0I7; 
NGL-05-002-034: NSF GA-31587) 

CSCL 03B 

A study was made of the variation in hard (E greater 
than or equal to 10 keV) X-radiation, H-alpha, and microwave 
emission during the impulsive phase of solar flares. Most 
important, the observations showed that there is an optical 
impulsive component in addition to the well-known hard 
X-ray and microwave spikes. Properties of these H-alpha 
kernels are given. Further analysis shows that the rise time 
in the 20- to 32-keV X-ray spike depends on the slope in 
the electron spectrum. A picture of the impulsive phase is 
given that is consistent with observations of the three above 
emissions. Author 

N74-2I466* California Inst, of Tech., Pasadena. 

THE ISOTOPES OF H AND HE IN SOLAR COSMIC 
RAYS 

T. L. Garrard, E. C. Stone, and R. E. Vogt 1973 14 p 

refs In NASA. Washington High Energy Phenomena on 
the Sun p 341-354 

(NAS5-9312; NGR-05-002-160) 

CSCL 03 B 

The isotopic composition of H and He in solar cosmic 
rays was studied with the solar galactic cosmic ray experiment 
on the Orbiting Geophysical Observatory, OGO-6. Averaging 
over 20 days of data seven flare events during 1969, the 
ratios He-3/-He-4 O.IO -f- or - 0.02, D/H (76) .0003 and 
T/H (76) .0001 in the 4 to 5 MeV/nuc!eon energy range 
were obtained. In addition, large variations were found in 
the relative abundance of He-3 from event, with a maximum 
ratio of He-3/He-4 = 0.26 + or - 0.08 observed on 
October 14 and 15, 1969. The relative abundance of He-3 
and D during this event docs not seem to be consistent 
with existing calculations of the nuclear interaction origin 
of these isotopes. Author 
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C. Literature Cited in Other Series 


The following '"N" series cilalions identified by accession numbers N... -70001 through N... -89999 
for the years 1967 through the present year represent technical reports that were relatively old at the 
time of "processing or those that contained preliminary or fragmentary information. 


N69-72494* Jet Propulsion Lab., Calif. Inst, of Tech., 
Pasadena. 

EOGO TRIAXIAL SEARCH COIL MAGNETOMETER 
FINAL ENGINEERING REPORT 

N. Katz, G. Mohler, R. Reynolds, D. Sassa, and G. Takahashi 
Pasadena, Calif. JPL 1 Jun. 1964 82 p Prepared by JPL 
(Contracts NAS7-100: JPL-950257) 

(NASA-CR-10X)619; ML/TN-2000.341) 


N74-74623* TRW Systems Group, Redondo Beach, Calif. 
ORBITING GEOPHYSICAL OBSERV A TORIES, I, 2, 
.AND 3 Final Report 
19 Dec. 1966 474 p 
(Contract NAS5-899 NASA-CR- 139254; 

TR W-00063-6009- RO-00) 

Avail: NTIS 


N74-74624* Rice Univ.. Houston, lex. 

RESPONSE TO ENVIRONMENT AND RADIATION OF 
AN lONlZAIION CHAMBER AND MATCHED GEIGER 
TUBE USED ON SPACECRAFT 

H. R. Anderson, L. G. Despain, and H, V. Neher 2 Jul. 
1966 9 p refs Rcpr. from Nucl. Instrum. Methods 

(Netherlands), v. 47, 1967 p 1-9 Sponsored by NASA 
(NASA-CR- 139255) Avail: NTIS 


, N74-74625 -i- .Aerospace Corp., El Segundo, Calif. Space 
Physics Lab. 

INSTRUMENT REPORT FOR LYM AN-ALPHA EXPERI- 
MENT (OGO-F-12) 

M. A. Clark 31 Mar. 1969 23 p 
Avail: NTIS 


N74-74626* TRW Systems Group, Redondo Beach, Calif. 
Space Sciences Dept. 

DISTRIBUTIONS OF HIGH FREQl ENCY WAVES 
L PSTRE AM FROM EARTH'S BOW SHOC K 
R. Fredricks, F. L. Scarf, and I. M. Green 1 Jul. 1971 
21 p refs 
(NAS5-9278) 

(NASA-CR-139256; TRW-05402-6029-RO-00) Avail: NTIS 


N74-74627* National Aeronautics and Space Administra- 
tion. Goddard Space Flight Center, Greenbell, Md. 

REPLY 

J. P. Heppner 21 Feb. 1973 2 p refs Repr. from J. 

Geophvs. Res., v. 78, no. 19, I Jul. 1973 p 4003-4004 
(N \S.A-TM-X-70215i Avail: NTIS 


N74-74628* National Aeronautics and Space Administra- 
tion, Goddard Space Flight Center, Greenbelt, Md. 

OGO-4 AURORAL PARTICLES EXPERIMENT AND 
CALIBRATION 

R. A. Hoffman and D. S. Evans Dec. 1967 59 p refs 
(NASA-TM-X-70216; X-61 1-67-632) Avail: NTIS 


N74-74629 Catholic Univ. of .America, Washington. D.C. 
Graduate School of Arts and Sciences. 

CORONAL ELECTRON TEMPERATURE ASSOCIATED 
W ITFI SOLAR FLARES Ph I) Thesis 
D. M. HORAN 1970 133 p refs 
(OGO-4-67-100A-06; OGO-4-67-73A-21) Avail: NTIS 


N74-74630* National Aeronautics and Space Administra- 
tion. Goddard Space Flieht Center, Greenbelt. Md. 
SHADES OE OC.O-B (J^49A) 

H. E. Monmomerv and C. Herron Apr. 1965 18 p refs 

(NASA-TM-X-702U; X-640-65- 130) Avail; NTIS 


N74-7463I* Michigan Univ. Ann Arbor. Dept, of 
.Astronomy. 

INSTRIMENTATION EOR RADIO ASTRONOMY 
MEASUREMENTS ABOARD TIIK OGO-! AND OGO-3 
SPACECRAET. PART 2: TECHNICAL Final Report 
F. T. Haddock and R. G. Peltzer 31 Dec. 1969 186 p 

refs 

(Contract NAS5-2051) 

(NASA-CR- 139257) Avail: NTIS 


>74-74632* California Univ.. Los .Angeles. 

COMMENTS ON A P APER BY J. P. HEPPNER, POLAR 
CAP ELECTRIC FIELD DISTRIBUTIONS RELATED TO 
INTERPLANETARY MAGNETIC FIELD DIRECTION 
C. T. Russell and G. Atkinson 21 Feb. 1973 2 p refs 
Repr. from J. Geophys, Res,, v. 78, no. 19, I Jul. 1973 
p 4001-4002 

(Grant NGR-05-007-004) 

(NASA-CR-139259) 


N74-74633* California Univ., Los Angeles. Inst, of 
Geophysics and Planetary Phvsics. 

0(;0-5 ORBITAL PLOTS (iENFRATED BY THE UCLA 
ELUXGATE M ACiNKTOMETER GROtP 
C. T. Russell Sep. 1969 24 p refs 
(Contract NAS5-909X) 

(NASA-CR- 139260; Publ-792) Avail; NTIS 
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N74-74634* National Aeronautics and Space Administra- 
tion. Goddard Space Flight Center, Green belt, Md. 

OGO-5 OBSERVATIONS OF DISCRETE WHISTLERS 
AND EMISSIONS DLRING A LARGE AlAGNETIC 
STORM 

F. L. Scarf, R. W\ Fredricks, E. J. Smith, A. M. A. Frandsen, 
and G. P. Serbu Aug. 1971 48 p refs Prepared jointly 

with TRW' Systems Group, Redondo Beach, Calif, and 
JPL. 

(Contract NAS5-9278) 

(NASA-TM-X-70213; TR W-05402-603 1-RO-OO) Avail: 
NTIS 


N74-74635 Pittsburgh Univ., Pa. Space Magnetism. 

A MODEL IONOSPHERE FOR MID-DAY AND MID- 
L.ATITLDE DL RING SL NSPOT MINIMI M 
D. L. Shaeffer and Y. Inoue Jul. 1968 43 p refs 
(SMUP-4) Avail: NTIS 


N74-74636* National Aeronautics and Space Administra- 
tion. Goddard Space Flight Center, Greenbelt, Md. 

THE REDl CTION AND ANALYSIS OF ELECTRON 
DATA FOR OITER ZONE ELECTRON MODEL AE-4. 
VOLUME 3: OGO-I AND 3 UNIVERSITY OF MIN- 

NESOTA EXPERIMENT DATA 

G. W. Singley Mar. 1971 52 p refs 
(NASA-TM-X-70212; NSSDC-71-08) Avail: NTIS 


N74-74637* Battelle Memorial Inst., Richland. Wash. 
OGO-4 STUDY Final Report, Jun. 1968 - Jul. 1970 
Jul. 1970 31 p refs 
(NASA Order Y-40670) 

(NASA-CR-139261) Avail: NTIS 


N74-7466I California lust, of Tech., Pasadena. Space 
Radiation Lab. 

OGO-C ORIENTATION STUDY 
P. E. Dimotakis 1972 61 p 
(Rept-9; OGO-2) Avail: NTIS 


N74-74662* California Univ., Livermore. Lawrence 
Radiation Lab. 

ENERGETIC ELECTRONS AND PROTONS OBSERVED 
ON OGO-5, .MAR( H 6-10, 1970 

H. I. West, Jr., J. R. Walton, R. M. Buck, and R. G. 
Darcy, Jr. 1970 6 p 
(NASA Order S-70014-G) 

(NASA-CR-139265) .Avail: NTIS 


N74-74663* California Univ,, Livermore. Lawrence 
Livermore Lab. 

ENERGETIC ELECTRON AND PROTON SOLAR 
PARTICLE OBSERVATIONS ON OGO-5, JAN- 
UARY 24-30, 1971 

H. I. West, Jr., R. M. Buck, J. R. Walton, and R. G. 
Darcy, Jr. 1971 7 p 
(NASA Order S-70014-G) 

(NASA-CR-139266) Avail: NTIS 


N74-74765* Stanford Research Inst., Menlo Park, Calif. 
INSTRUMENTS FOR THE STANFORD UNIVERSITY/ 
STANFORD RESEARCH INSTITUTE VLF EXPERI- 
MENT (4917) ON THE LOGO SATELLITE 
L. H. Rorden, L. L. Orsak, B. P. Ficklin, and R. H. Stehle 
May 1966 il2 p 
(Contract NAS5-213I; S-142) 

(NASA-CR- 139258) Avail: NTIS 
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N74-74638* Institute for Telecommunication Sciences and 
Aeronomy, Boulder, Colo. 

A SATELLITE ION-ELECTRON COLLECTOR: EXPER- 
IMENTAL EFFECTS OF GRID TRANSPARENC Y, 
PHOTOEMISSION, AND SECONDARY EMISSION 
E. C. Whipple. Jr., J. W'. Hirman, and R, ROSS 1970 
40 p refs 

(NASA Order S-9919-G) 

(NASA-CR- 139262) Avail: NTIS 


N74-74639* Minnesota Univ., Minneapolis. School of 
Physics and Astronomy. 

ELECTRON SPECTROMETER AND INTEGRATING ION 
CHAMBER FOR THE OGO-I AND 0(X)-3 MISSIONS 
Final Report, 6 Feb. 1962 - 30 Jun, 1968 
J. R. Winckler Dec. 1969 23 p refs 
(Contract NAS5-2071) 

(NASA-CR-139263; CR-148) Avail: NTIS 


.N74-74659* Faraday Labs., Inc., La Jolla, Calif. 
REMOVAL OF SURFACE CONTAMINATION BY 
PLASMA SPUTTERING 

D. McKeown and W, E. Corbin, Jr. 1971 18 p Presented 

at AIAA 6th Thermophys. Conf.. Tullahoma, Tenn., 
26-28 Apr. 1971 
(Contract NAS5-1U63) 

(NASA-CR-139264) Avail: NTIS 


N'74-74660 Michigan Univ., Ann Arbor. Radio Astronomy 
Observatory. 

INITIAL RESILTS FROM RADIO ASTRONOMY- 
EXPERIMENT NO 18, OGO-3 

T. E, Graedel 1967 24 p 
(UM/RAO-67-9) Avail: NTIS 


N74-76907* Michigan Univ., Ann Arbor. Dept, of 
Astronomy. 

DATA USER’S NOTES: OGO-3 EXPERIMENT NO. 18 
LOW FREQUENCY RADIO ASTRONOMY, AP- 
PENDICES A AND B 

T. E. Graedel 1969 73 p Sponsored bv NASA 
(NASA-CR- 140526; U M / R AO-69-8-APP- A: 

UM/R AO-69-8; APP B) Avail: NTIS 


N74-76909* Iowa Univ., Iowa City. Dept, of Physics 
and Astronomy, 

OGO-2 EXPERIMENT 5010 AND OGO-4 EXPERIMENT 
50 10 A Final Report 

R. H. Gabel, ed. and J. A. VanAllen Aug, 1972 67 p 

refs 

(Contract NAS5-3097) 

(NASA-CR- 140527) Avail: NTIS 


N74-76910* Bendix Field Engineering Corp., Columbia, 
Md. 

PROGRAM DESC RIPTION OF THE DATA REDUCTION 
PROGRAM FOR EXPERIMENT 19 OF OGO-D 
W. K. Michael I Apr. 1970 60 p 
(Contract NAS5-11720) 

(NASA-TM-X-70372) Avail: NTIS 


N74-7691I* State Univ. of Iowa, Iowa City. Dept, of 
Physics and Astronomy. 

INSTRUMENT REP()RT FOR A TRAPPED RADIATION 
EXPERIMENT FOR ECiO ( S-49) (OGO-1) 

J. A. VanAllen and G. Crossetl. Jr., ed. 29 Jan. 1963 
36 p 

(Contract NAS5-2054) 

(NASA-CR- 140528) Avail: NTIS 
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N74-769I2* National Aeronautics and Space Administra- 
tion. Goddard Space Flight Center, Green bell, Md. 

OGO ATTITLDt CO.MPtTATIONS 
W. D. Wiard Mar. 1966 80 p 
(NASA-TM-X-63373: X-564-66-90) Avail: NTIS 


N74-769I3* National .Aeronautics and Space Administra- 
tion, Washinelon. D.C. 

ORBITING GtOPHVSICAL OBSF.R V ATO RIES S-49, 
S-SO 

I May 1962 54 p 
(NASA-TM-X-50488) Avail: NTIS 


N74-76914* Lockheed Missiles and Space Co., Palo Alto, 
Calif. Research Labs. 

A LIGHT ION MASS SPECTROMETER EXPERIMENT 
FOR OGO-E Final Report 
1971 242 p refs 
(NAS5-9092) 

(NASA-CR- 122291; LMSC/D243393) Avail: NTIS 


N74-76923* Rice Univ., Houston, Tex. 

REDUCTION AND ANALYSIS OF DATA FROM 
OGO-C,D ION CHAMBER EXPERIMENT Final Report 
H. R. Anderson Nov. 1969 30 p refs 
(Contract NAS5-9317) 

(NASA-CR- 107 184) Avail: NTIS 


N74-76932* TRW Systems Group, Redondo Beach, Calif. 
ORBITING GEOPHYSICAL OBSERVATORIES Final 
Report 

1 ^p. 1969 415 p refs 
(NAS5-3900; NAS5-899) 

(NASA-CR- 140524; TRW-02648-6088-RO-00) Avail: NTIS 


N74-77I09* TRW Systems Group, Redondo Beach, Calif. 

DATA ANALYSIS PROGRAM FOR THE OGO E-24 

PLASMA W AVE DETECTOR Progress Report 

G. M. Crook. F. L. Scarf, R. W. Fredricks, and L M. 

Green 25 Mar. 1970 20 p refs 

(Contract NAS5-9278) 

(NASA-CR-140523; TRW -05402-6020- RO-00) Avail; NTIS 


N74-77446* National Aeronautics and Space Administration. 
Goddard Space Flight Center, Greenbelt, Md. 

A DOUBLE GAMMA-RAY SPECTROMETER TO 
SEARCH FOR POSITRONS IN SPACE 
T. L. Cline, P. Serlemitsos, and E. W. Hones, Jr. Jun. 
1962 6 p in Inst, of Radio Ener. IRE Trans, on Nucl. 
Sci., Vol. NS-9, No. 3 p 370-375 


N74-77515 Tokyo Univ. (Japan). 

MAGNETOSPHERIC SUBSTORM, 1972 
1972 113 p Partly in JAPANESE and partly in ENG- 

LISH 

Avail: NTIS 


N74-77537* Michigan Univ., Ann Arbor. Dept, of 
Aeronautical and Aslronauiical Engineering. 

NEUTRAL AND ION MASS SPECTROMETER EXPERI- 
MENT S5015 

R. J. Leite, C. J. Mason, and R. D. Kistler 15 May 1964 
78 p 

(Contract NAS5-3098) 

(NASA-CR-96663) Avail: NTIS 
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D. Literature Not Cited in the NASA System 


nuniber of articles deemed suitable for the OGO Bibliography which were not in 
the NASA system. The B senes citations presented here were provided by the NSSDC TRF As 
and “N” numbers, the “B" number serves merely as an accession number for 
the TRF. In the interest of having the bibliography as up-to-date as possible, the major journals 
were searched up through the bebruary 1. 1975 issues. Since a number of weeks are required to 
process documents into the NASA .system, many of the journal articles listed here will have “A" 
numbers 'n the near future. However, there are certain documents which will never eet a NASA 
number. These documents will be pointed out by the use of the word "No” at the end of the 

fo have a .suitable copy or microfiche 

to provide to the NASA Facility for processing or that the Facility did not break down a document 

Ik'° parts written by separate authors and assign individual numbers to each part In 

Article can be'^'foulld '"dicate the "A" or "N” numbered document in which the 

cka^^ns^oTlh?«'sh“ouW Sad" ® 


N73-21367: J. Geophys. Res. SO, 37-46, Jan. 1975 
N74-16064: J. Atmos. Terr. Phys. 36, 1815-i823, Nov. 1974 
N74- 19023: J. Geophys. Res. 79, 4620-4631, Nov. 1974 
N74-13566: Planet. Space Sci. 22, 1413-1425, Oct. 1974 


B00570-000 Martin Co., Denver, Colo. 

DVNA.MIC ANALYSIS OF LONGITCDINAL OSCILLA- 
TIONS OF SM-68B STAGE 1 (POGO) 

F. E. Bikle and J. B. Rohrs Mar. 1964 NO. 


B03937-000 California Univ., Berkeley. Space Science 
Lab. 

SOLAR COSMIC RAY FtXPF.RIMENT FOR THE FIRST 
ORBITING GEOPHYSICAL OBSERVATORIES 
Consolidated Progress Report, Ser. 9, Issue 50, p 134-135 
K. .A. Anderson Oct. 1968 NO. 


B00969-000 Iowa Univ., Iowa Citv 
REDUCING RADIO-FREQ L E N C Y-l N T E R F E R E N C E 
FROM SPACECRAFTS IN THE FREQUENCY RANGE 
FROM 20112 TO 200 KHz 
D. A. Gurnett Jun. 1967 NO. 


B03940-000 California Univ., Berkeley. Space Science 
Lab. 

ENERGETIC RADIATION FROM SOLAR FLARES 
Consolidated Progress Report, Ser. 9, Issue 50, p 142 
K. A. Anderson Oct. 1968 NO. 


B0I263-00O Stanford Univ., Calif. 

SUMMARY OF DIGITAL D.ATA-PROCESSING 
SYSTE.MS FOR THE OGO SU/SRl 
VERV-LOW-FREQUENCY EXPERIMENTS Summary 
Report 

W. E. Blair and B. P. Eicklin Jul. 1967 NO. 


BO 1 265-000 Stanford Research Inst., Calif. 
INSTRIMENTATION FOR THE STANFORD 
UNIVERSITY/STANFORD RESEARCH l.NSTITl TE VLF 
EXPERI.MENT (B-17) ON THE OGO-3 SATELLITE 
Supplemental Report 

B. P. Ficklin, R. H. Stehle, C. Barnes, and M. E. Mills 
May 1967 NO. 


801634-^ National Aeronautics and Space Administration. 
Cjoddard Space Flight Center, Greenbell, Md 

.?^TELLITE EXPERIMENT FOR MEASl RING 
ENERGY -SPECTRA OF THE 
PRIMARY COSMIC RAYS 
G- H. Ludwig Nov. 1963 NO. 

(B(-61F63-253) 


B037I6-(MM) Chicago Univ., 111. 

OtSC KIFIiON OF OCO-I AM) OGO-3 COl NTlNti 
RATF PROC KSSING AM) RFSl LTING DATA (OSMK 
RAY SPK( TRA AND FIT XFS FXPKRIMFNTON 0(,()-| 
AM) 0(,0-3 

W. .Mixon and B. McKibben Feb. 1969 NO. 


B03943-0(M) California Univ., Berkeley. Space Science 
Lab. 

EXPFRIMENT DATA \NALYSIS RE.'^ORT OGO-3; 
EXPERIMENT NO I 

K. A. Anderson Dec. l%s NO. Ser. 9, Gsue 55 


B03944-000 California Univ., Berkeley. Space Science 
Lab. 

EXPERIMENT DATA ANALYSIS REPORT OGO-A: 
EXPERIMENT NO. I 

K. A. Anderson Jun. 1968 NO. Ser. 9» Issue 30 


B0420 1-000 

MICROMETEOROID EXPERIMENT ON THE OGO 4 
SATELLITE 

C. S. Nilsson, F. W. Wright, and D. Wilson Jul. 1969 
Presented in SAO, p 907-132, Jul. 1969 NO. 


B050(MM)00 Michigan Univ., Ann Arbor. High Altitude 
Lngincering Lab. 

EXPERIMENT DATA ANALYSIS REPORT FOR THE 
OGO-4 NEUTRAL AND ION MASS SPECTROMETER 
EXPERIMENT 

R. J. Leite, B. B. Hinton, and C. J. Mason Oct. 1969 
NO. 

(Rept-05465-2-F) 


B07587-000 National Oceanic and Atmospheric 
.Admmisiralion, Boulder, Colo, World Data Center A. 

ENERf.Knc ELEC I RONS AND PROTONS OBSERVED 
ON ()(T)-5, MARC H 6-10, 1970 Data on Solar-(ieophysics 
.Activity Association with the Major Geomagnetic Storm of 
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B0S373-0U0 


Mar. H, 1970, 1 X0-12, Pt-1, p 124-129 
H. I. West, Jr., J. R. Walton, R. M. Buck, and R. G. 
D’Arcv, Jr. Apr. 1971 (Preprint is N74-74662), 
(UAG-12-Pi-l) 


B08373-000 Tasmania Univ., Hobart (Australia), 
MEASUREMENTS OF THE PRIMARY COSMIC RAY 
ELECTRON SPEC TRIM BETWEEN 20 MeV AND 20 
GeV AND ITS C MANGES WITH TIME 
P. Meyer, P. J. Schmidt, and J. L’Heureux Aug. 1971 
Presented in the Proceedings of the 1 2th Intern. Conf. on 
Cosmic Rays, v. 2, p 548-553 1971 Conf. held at Hobart 
Australia, Aug. 1971 (In A73-11375). NO. 


B 14744-000 Tasmania Univ., Hobart (Australia). 

ENERGY SPECTRUM OK COSMIC-RAY ELECTRONS 
FROM 0.5 TO 10 GeV 

B. N. Swanenburg, J. J. Burger, and P. A. J. DeKorte .Aug. 
1971 Presented at the 12th Intern. Conf. on Cosmic Rays, 
Hobart Australia, 16-25 Aug. 1971 (In A73- 11375). NO. 
Presented in Conf. Papers, 5, of the I2th Intern. Conf. on 
Cosmic Ravs, 1971, p 1714-1719 
( A73- 11375) 


BI4745-000 Cosmic Ray Working Group. 
OBSERVATION OF COSMIC-RAY ELECTRONS WITH 
THE OGO-5 SATELLITE 
B. N. Swanenburgh 1971 NO. 


B10763-000 Tasmania Univ., Hobart (Australia). 
TRANSPORT OF SOLAR FLARE PROTONS: 
COMPARISON OF A NEW ANALYTIC MODEL WITH 
SPACECRAFT MEASUREMENTS 

J. E. Lupton and E. C, Stone 1971 Presented in Cosmic 
Ray Conf. Papers, 2, p 492-497, Jul. 1971 Proceedings of 
the 12th Intern. Conf. on Cosmic Rays, Hobart Australia, 
16-25 Aug. 1971 (In A73-II375). NO. 


B11181-000 

SOLAR COSMIC RAY OBSERVATIONS 
A. J. Masley, J. W. McDonough, and P. R. Satterbloom 
Oct. 1972 Presented in the Antarctic Journal of the U.S., 
5, no. 5, Sep.- Oct. 1970 p 172 NO. 


B12880-(KH) California Univ., Berkeley. Inst, of Geophysics 
and Planetary Physics. 

PRODUCTION ' PROCESSING OF THE DATA 
OBTAINED BY THE UCLA OGO-5 FLUXGATE 
MAGNETOMETER 
C. T. Russell Mar. 1971 NO. 

( Rept-95) 


B 13262-000 

RELATIVISTIC ELECTRONS IN SPACE 
G. M. Simnett 1973 Presented in Space Research, 13, 
V. 2, 1973 p 745-762 Proceedings of the 15th COSPAR 
Plenary Meeting, Madrid, 10-24 May 1972 


B 1 4580-000 

DYNAMICAL CHARACTERISTICS OF PULSATING 
SUBSTORM, PS6 

T. Saiio 1972 Presented in Magnetospheric Substorms, 4, 
no. 20-21, 1972, p 34-39 NO. 


B 1 4583-000 

PLASMA WAVE-PARTICLE INTERACTION INSIDE 
THE NEUTRAL SHEET (IN JAPANESE) 

T. Oya 1972 Presented in Magnetospheric Substorm, 4, 
no. 20-21, 1972, p 87-91 NO. 


B15I52-000 

ENERGETIC ELECTRON AND PROTON SOLAR 
PARTICLE OBSERVATIONS ON OGO-5, 24-34 
JANUARY 1971 

H. I. West, Jr., R. M. Buck, J. R. Walton, and R. G. 
Darcy, Jr. Dec. 1972 Phys., U.AG-24, Pt. 1, 1 13-119, Boulder, 
Colo., Dec. 1972 In World Data Center A for Solar-Terrest. 
Preprint N74-74663 
(B15152-000) 


B 15846-000 

CORRELATION OF SA I ELLITE ESTIMATES OF THE 
EQUATORIAL ELEC TROJEi INTENSITY WITH 
GROUND OBSERV ATIONS AT ADDIS ABABA 
P. Gouin Jun. 1973 J. Atmos, and Terr. Phys., 35, 
p 1257-1264 


B 1 5849-000 

SUMMARY AND FUTl RE WORK (OGO-4 AND 
OGO-6) 

J. C. Cain, I. A. Onwumech.!*!. P. N. Mayaud, and E. Oni 
1973 Presented in Journal of Atmospheric and Terrestrial 
Physics, 35, Jun. 1973, p 1231-1247 


B 159 1 8-000 

FOUR YEARS OF DUST PARTICLE MEASLREMENTS 
IN CTSLUNAR AND SELENOCENTRIC SPACE FROM 
LUNAR EXPLORER 35 AND OGO 3 
W. M. Alexander, J. C. Smith, C. W. Arthur, and J. L. 
Bohn 1973 Proceedings of the 15th COSPAR Plenary 
Meeting, Madrid, 10-24 Mav 1972 Presented in Space Res., 
13, V. 2, 1973, p 1037-1046 ' 


B 16248-000 

GLOBAL EMPIRICAL MODEL OF THERMOSPHERIC 
COMPOSITION BASED ON OGO-6 MASS 
SPECTROMETER MEASL REMENTS 
A. E. Hedin, H. G. Mayr, C. A. Reber, N. W. Spencer, 
and G. R. Carignan 1973 Proceedings of the 15lh COSPAR 
Plenary Meeting, Madrid, 10-24 May 1972 Presented in 
Space Res., 13, y. 1, 1973, p 315-320 
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BI47I8-0IM) Michigan Univ., Ann Arbor. Radio Astronomy 
Obs. 

UNIVERSITY OF MICHIGAN RADIO ASTRONOMY 
EXPERIMENT XBOARD THE OGO-5 SPACEC RAFT 

F. I. Haddock Apr. 1970 NO. 
i UM /RAO-70-3) 


B 16756-000 

ELECTRON PRECIPITATION PATTERNS AND 
SUBSIORM MORPHOLOGY 

R. A. Hoffman Jun. 1973 J. Geophys. Res. 78, 2867-2884, 
June 1973 In A73-3.3434 


VM12 


B22333-000 


B17665-000 

RKLAllMSTir ELECTRON EVENTS IN 
INTERPLANETARY SPACE 

G. M. Simnetl Jul. 1974 Space Sci. Rev. 16, 257-323, July 
1974 In A74-37632 


BI7973-000 Dartmouth Coll., Hanover, N.H. Radiophysics 
Lab. 

RESULTS FROM AN EXPERIMENT ON OGO-6 TO 
STUDY ELECTRIC AND ELECTROMAGNETIC FIELDS 
IN THE RANGE 20 Hz - 540 KHz 
I. Laaspere Sep, 1972 NO. 


B 1 8269-000 

OGO-5 OBSERVATIONS OF THE PHYSICAL 
PROCESSES OCCURRING IN THE DISTURBED POLAR 
CUSP AND THE CUSP-.MAGNETOSHEATH 
INTERFACE 

C. T. Russell, M. G. Kivelson, R. W. Fredricks, F. L. Scarf, 
M. Neugebauer, M. J. Rycroft, ed., and R. D. Reasenberg, 
ed. 1974 Proceedings of the 16lh COSPAR Plenary Meeting, 
Konstanz, West Germany, 23 May - 5 Jun. 1973 Presented 
in Space Res., 14, 1974, p 335-342 


B 18277-000 

OGO-5 SPARK-CHAMBER TELESCOPE FOR 
GAMMA-RAY ASTRONOMY 

A. J. Dean, G. W. Hutchinson, D. Ramsden, B. G. Taylor, 
and R. D. Wills 1968 NO. Presented in Nuclear Instr. 
and Methods, 65, 1968 p 293-300 


818378-000 

ASYMMETRY OF THE RING CURRENT 
O. A. Troshichev and Ya. I. Fcldshtein Jun. 1971 NO. 
Presented in Kosmich. Isslcd., 9, no. 3, Mav-Jun. 1971 p 
408-412 


B18548-000 Stanford Univ., Calif. Radio Science Lab. 
MEASUREMENT OF IONOSPHERIC AND 
EXOSPHERIC ELECTRON CONTENT USING RADIO 
BEACONS ON ORBITING GEOPHYSICAL 
OBSERVATORIES: COMPILATION OF DATA AND 

FINAL REPORT 

R. B. Fritz and J. K. Hargreaves Dec. 1973 NO. Prepared 
in part by NOAA, Boulder, Colo. 


1973 Presented in Space Res,, 14, 1974 p 241-246 


B20296-000 Faradav Labs., Inc., La Jolla, Calif. 
GAS-SURFACE INTERACTION STUDIES Final Report 
for OGO-6 Gas-Surface Energy Transfer Experiment, 
1-25 Dec. 1973 

D. McKeown, J. M. Bowyer, Jr., and R. S. Dummer Dec. 
1973 (In N74-25869). NO. 


B20297-000 Faradav Labs., Inc., La Jolla, Calif. 
BOMBARDMENT ' OF OGO-6 SURFACES BY 
HIGH-ENERGY PARTICLES Final Report for OGO-6 
Gas-Surface Energy Transfer Experiment, 26-31 Dec. 1973 
J. M. Bowyer, Jr. and D. McKeown Dec. 1973 (In 
N74-25869). NO. 


B20340-000 Texas Univ., Dallas. 

IN SITU MEASUREMENTS OF AMPLITUDE AND 
SCALE SIZE CHARACTERISTICS OF IONOSPHERIC 
IRREGULARITIES: OGO-6 ION CONCENTRATION 

IRREGULARITY STUDIES Final Report 
P. L. Dyson, J. P. McClure, and W. B. Hanson Sep. 1973 
(In N73-32286), NO. 

(Contract NAS5-23I84) 

{NASA-CR-1328141 


B2095 1-000 

PLASM A TAIL INTERPRETATIONS OF PRONOUNCED 
DETACHED PLASMA REGIONS MEASURED WITH 
OGO-5 

A. J. Chen and J. M. Grebowsky Sep. 1974 Presented in 
Journal of Geophysical Res., 79, Sep, 1974 p 3851-3856 


B20^53“000 General Dynamics Corp., San Diego. Calif. 
UNSiRUMUNT REPORT FOR DESIGN OF THE 
GAS-SURFACE ENERGY TRANSFER EXPERIMENTS 
FOR OGO-F 

D. McKeown, J. N. Miller, Jr., and M. G. Fox Aug. 1969 
NO 

(GDC-DBE-69-005) 


B20954-000 Faradav Labs., Inc., La Jolla, Calif. 

INITIAL RESULTS FRO.M OGO-6 GAS-SURFACE 
EXPERIMENT 

D. McKeown and W. E. Corbin, Jr. Oct. 1969 
(FAR- 1 5-69) 
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BI9906-000 National Aeronautics and Space Administration. 
Goddard Space Flight Center, Greenbelt, Md. 

NEAR VIEW OF tHE RING CURRENT 
M. Sugiura 1972 Presented at Symp. held at NASA. 
Goddard Space Flight Center, Greenbelt, Md., 10 Nov. 1971 
Presented in Significant Accomplishments in Sci., 1971, 
NASA-SP-312, 1972 p 62-66 
( NASA-SP-312) 


B 19920-000 

NEL IRAL WIND VELOCITIES CALCULATED FROM 
TEMPERATURE MEASUREMENTS DURING A 
MAGNETIC STORM AM) THE OBSERVED 
IONOSPHERIC EFFECTS 

O. P. Saxena. K. K. Mahajan, M. J. Rycroft, ed., and R. 
D. Reasenberg. ed. 1974 Proceedings of the 16th COSPAR 
Plenary Meeting, Konstanz, West Germany, 23 May - 5 Jun. 


B2I207-(MM) Marshall Labs., Torrance, Calif. 

POGO TRIAXIAL SEARCH COIL MAGNETOMETER 
Final Engineering Report 

N. Katz, G. Mohler, R. Reynolds, D. Sassa, and G. Takshashi 
Sep. 1964 NO. 

(ML/TN-2000.372) 


B22062-000 

NON-REUATIVISTIC SOI AR ELECTRONS 

R. P. Lin Jul. 1974 Space Sci. Rev. 16, 189-256, July 

1974 (in A74-37631). 


B22333-000 

HKHI LATITIDE PROTON PRECIPITATION AND 
LIGHT ICJN DENSITY PROFILES DURING THE 


VM13 


B22334-000 


MAGNETIC STORM INITIAL PHASE 

J. L. Burch Ocl. 1973 J, Geophys. Res. 78, 6569-6578, 

Oct. 1973 In A73-45I14 


B22334-IK)0 

THE EQl ATORIAL HEUtM ION TROI GH AND THE 
GEOMAGNETIC ANOMALY 

S, Chandra Feb. 1975 J. Atmospheric and Terresl. Phys., 
359*367, Feb. 1975 


B22600-000 Lockheed Missiles and Space Co., Palo Alto, 
Calif. Rc.scarch Lab. 

A ML LTl-SATE ELITE STUDY OF THE NATURE OF 
wavelike STRUCTURES IN THE MAGNETOSPHERE 
PL.ASMA Final Report 
E. G. Shelley Aug. 1974 
(Contract NASw-2551) 


B22608-00U 

A SEARCH FOR SOLAR NEUTRONS DURING SOLAR 
FLARES 

S. O. Ifedili Nov. 1974 Solar Phys. 39, 233-241, Nov. 
1974 


B22609-000 

THE SOLAR CYCLE VARIATION OF THE SOLAR WIND 
HELIUM ABUNDANCE 

K. W. Ogilvie and J. Hirshberg Nov. 1974 J, Geophys. 
Res. 79, 4595-4602, Nov. 1974 (In A75-16631). 


B226I0-000 

THE MEASUREMENT OF COLD ION DENSITIES IN 
THE PLASMA TROUGH 

K. K. Harris Nov. 1974 J. Geophys. Res. 79, 4654-4660, 
Nov. 1974 (In A75- 16637). 


B2260 1-000 

DIURNAL VARIATION OF THE NEUTRAL 
THERMOSPHERIC WINDS DETERMINED FROM 
INCOHERENT SCATTER RADAR DATA 
R. G. Roble, B. A. Emery, J. E. Salah, and P. B. Hays 
Jul. 1974 j. Geophvs. Res. 79, 2868-2876, July 1974 (In 
A74-36375). 


B226II-000 

SUBSTORM AND INTERPLANETARY MAGNETIC 
FIELD EFFECTS ON THE GEOMAGNETIC TAIL 
LOBES 

M. V. Caan, R. L. McPherron, and C. T. Russell Jan. 
1975 J. Geophys. Res. 80, 191-194, Jan. 1975 


B22603-000 

INTENSITY VARIATION OF ELF HISS AND CHORUS 
DURING ISOLATED SUBSTORMS 
R. M, Thorne, E. J. Smith, K. J. Fiske, and S. R. Church 
Sep. 1974 Geophvs. Res. Letters 1, 193-196, Sep. 1974 (In 
A74-44202). 


B226I2-000 

STRUCTURE OF THE QUASI-PERPENDICULAR 
LAMINAR BOW SHOCK 

E. W. Greenstadt, C. T. Russell, F. T. Scarf, V. Formisano, 
and M. Neugebauer Feb. 1975 J. Geophys. Res. 80, 502-514, 
Feb. 1975 
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B22604-000 

MAGNETOPAUSE ROTATIONAL FORMS 

B. U. O. Sonnerup and B. G. Ledley Oct. 1974 J. Geophys. 

Res. 79, 4309-4314, Oct. 1974 (In A75-11221). 


B226I3-000 

ELFTTROMAGNETIC HISS AND RELATIVISTIC 
ELECTRON LOSSES IN I HE INNER /ONE 
B. T. Tsurutani, E. J. Smith, and R. M. Thorne Feb. 1975 
J. Geophys. Res. 80, 600-607, Feb, 1975 


B22605-(MK) 

IS THE RED ARC A GOOD INDICATOR OF 
IONOSPHERE-M AGNETOSPHERE CONDITIONS 
A. F. Nagy, L. H. Brace, N. C. Mavnard, and W. B. Hanson 
Oct. 1974 J. Geophys. Res. 79, 4331-4333, Oct. 1974 (In 
A75-11226). 


B226 14-000 

OBSERVED VARIATIONS OF THE EXOSPHERIC 
HYDROGEN DENSITY WITH EXOSPHERIC 
TEMPERATURE 

J. L. Bertaux Feb. 1975 J. Geophys. Res. 80, 639-642, 
Feb. 1975 


B22606-000 

AN UPPER LIMIT TO THE PRODUCT OF NO AND O 
DENSITIES FROM 105 TO 120 Km 

T. M. Donahue Ocl. 1974 J. Geophys. Res. 79, 4337-4339, 
Ocl. 1974 (In A75- 11227). 


B22607-(M10 

ACC ELERAriON OF ELECTRONS IN THE ABSENCE 
OF DETEC I ABLE OPTICAL FLARES DEDUC ED FROM 
TYPE 3 RADIO BURSTS, H-ALPHA ACTIVITY AND 
SOFT X-RAA EMISSION 

S. R. Kane, R. W. Kreplin, M. J. Martres, M. Pick, and I. 
Soru-Escaui Oct. 1974 Solar Phys. 38. 483-497, Oct. 1974 
(In A75-16217). 
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VII. INDEXES TO LITERATURE CITATIONS AND 

ABSTRACTS 

A. SUBJECT INDEX 


Typical Subject Index Listing 


I SUBJECT HEADING | 

DATA REDUCTION » 


In-flight radiometric calibration of low brightness 
OGO 4 airgiow photometer 

p0029 A70- 15645 

OGO-4 observations of hydrogen Lyman-alpha 
airgiow surrounding earth, measuring dependence on 
solar zenith angle 

p0035 A70-35764 



This index is arranged alphabetically by subject 
term. A brief description of the document, e g., 
title plus title extension, or Notation of Content. 
(NOC) is included in each subject entry to indi- 
cate the type of document cited. The page num- 
ber identifies the page in the abstract section 
(VI) on which the citation appears. 


A 


ABUNDANCE 

Cosmic ray nuclei energy spectra and abundances 
above 20 Mev /nucleon determined by OGO-! satellite 
experiment, considering He, B. C. N. O, Nc, Mg, Si, 
Mn, Fe, Co and Ni 

p0019 A69-20067 
The abundances of solar accelerated nuclei from 
carbon to iron. 


p0065 A73- 13719 
The elemental abundance ratios of interstellar 
secondary and primary cosmic rays. 

p0079 A74-30190 
The solar cycle variation of the solar wind helium 
abundance 

1B22609-0001 pOlU 

ACOUSTIC SIMULATION 

Orbiting Geophysical Observatory vibration 
magnitude and spectra due to launch acoustic 
environment determined from simulation tests 

p0002 A65- 19503 

AERONOMY 

Description of satellite instrumentation for 
atmospheric composition measurements 

pOOOl A63- 12209 

AEROSPACE SYSTEMS 


Discussion of a management program for evaluation 
of aerospace systems design - Orbiting Geophysical 
Observatory (OGO) is used as an example 

pOOOr A63-13537 

AIRGLOW 


Airgiow lines measured through photometers on 
OGO-2 satellite, noting nadir and zenith airgiow 

p0007 A67-23278 
UV OGO observations of atomic hydrogen and 
oxygen in airgiow, comparing results lo exospheric 
models of hjdrogcn geocorona 

p0022 A69-31400 
OGO 4 UV airgiow spectrometer consisting of 
Ebert-Fast ie monochromatorand pholomultipliers with 
cesium telluridc and cesium iodide channels 

p0025 A69-366H2 

Saidliic multispectral phoiomciry data in airgiow 
bands correlated with cloud characteristics and surface 
albedo variations 

p0028 A70-15522 


Lyman alpha and atomic oxygen 1304 A airgiow 
depressions over poles from OGO 4 satellite 
observations 

p004l A71-11503 
Far U V equatorial airgiow and aurora intensities and 
occurrence frequencies from satellite observation 

p004l A71.11504 
O I 1304-A airgiow, observing conjugate excitation 
with OGO 4 spacecraft 

p0043 A7 1- 17279 
Bidirectional reflectance at several wavelengths from 
moonlit earth observations by airgiow photometer on 
OGO-4 satellite 

p0055 A72- 13428 
Theoretical calculations of the F-region tropical 
ultraviolet airgiow intensity. 

p0062 A72-47418 
.Asymmetrical global O 1 airgiow emission pattern 
with respect to magnetic equator from OGO 4 
observations, noting poor correlation with ionospheric 
electron density 

p0073 A73-38939 
Distribution of atomic oxygen in the upper 
atmosphere deduced from OGO-6 airgiow 
observations. 

p0075 A73-45I21 
Global temperature distributions from OGO-6 6300 
A airgiow measurements. 

p0077 A74-23679 
Data reduction methods for OGO airgiow 
photometer measurements 

lNASA-TM-X-557941 p0085 N67- 27576 

Laboratory lesis on interference sensitivity of polar 
OGO airgiow photometer 

[NASA-TM-X-557911 pOnxS Nb7-27.S78 

OGO-D photometric airgiow measurements 

p0095 N7 1-25268 
Functional characteristics of OGO-4 main body 
airgiow photometer utilizing cathode photomultiplier 
to sense light at selected wavelengths 
[NASA-TM-X-65926] p0098 N72-27423 

Airgiow maps for atomic oxygen 6300 A line from 
OGO-D satellite 

(NASA-TM-X-65954) p0098 N72-28353 

ALPHA PARTICLES 

Alpha particle proton ratio of geomagnetic field from 
data from charged-particle telescope on (XjO 1 
satellite 

p0009 A67-37412 
Proton and He nuclei differential energy spectra and 
intensity variations in interplanetary space in 1-20 MeV 
per nucleon energy range 

p00l5 A68-41420 
Gcomagnetically trapped protons and alpha particles, 
analyzing OGO 4 data 

p0027 A69-43184 
Quiet time fluxes and differential energy spectra of 
protons and alpha particles at 2-20 MeV measured by 
cosmic ray detectors on OGO-3 

pO(M4 A71-18127 
Simultaneous satellite and riometcr studies. — for 
solar cpsmic ray events 

p0079 A74-30263 

AMPl.m DF.S 

In siiu measurements of amplitude and scale size 
characteristics of ionospheric irrcgulariDcs; OCjO- 6 ion 
concemrahon irrcgularitv studies 
[B:0 .140-000) ^ P0113 

\\i,{ LAR DISTRIBL TION 

Electron pitch angle distributions throughout the 
magnetosphere as observed on OGO-5. 

p0068 A73-24732 


ANNUAL V ARIATIONS 

Hydrogen and He ion distribution measurements, 
noting seasonal and local magnetic lime variability 
p0022 A69-3I326 

Solar geomagnetic seasonal ionization control of P 
upper ionosphere longitudinal composition variations * 
from polar satellite observations 

p0047 A71-24555 
Seasonal and annual longitudinal variations in 
ionospheric ion distribution, stressing solargeomagnetic | 
control importance 

p0050 A71-33762 ^ 
Seasonal density variations in thermosphere and . 
exosphere, obtaining model from Explorers 19 and 3s) 
drag measurements for comparison with OGO-6 mass 
spectroscopy 

p0051 A7I-33802 f 

Theoretical model for the latitude dependence of the 
thermospheric annual and semiannual variations. 

p(X)66 A73-I5538' 
Seasonal, altitude, and universal time differences in | 
fietd-aligncd electrons 

[NASA-TM-X-66099J pOlOO N73- 11345 

Variations in thermospheric composition: A model 
based on mass-spectrometer and satellite-drag data 
rN.\SA-CR-!36I9?j pOI04 N74- 12459 

ANTARCTIC REGIONS 

Thermospheric composition variations in south polar 
regions during magnetically quiet periods from OGO-6 
observations, considering atmospheric heating by 
electron precipitation cyclic variations 

p0060 A72-32964 
ISIS-1 satellite observations of the ionosphere at high 
southern latitudes. 

p0068 A73-25753 

ANTENNA COL PLERS 

OGO 5 spacecraft detector instrumentation for 
measuring electrostatic and electromagnetic waves 
electric fieids with couplec! antennas, describing m-fhght 
operation 

n0025 A 69- 36683 

APPLICA1 IONS OF M ATHEM ATICS 

World magnetic survey (WMS>- method for 
minimizing limitations of mathematical and graphical 
descriptions of earths magnetic field 
(NASA-RP-277] ' p0082 N64-27355 

ARGON 

Thermospheric wind effects on the distribution of 
helium and argon in the earth’s upper atmosphere. 

p007l A73-33441 

ARTIFICIAL CLOUDS 

Active experiments, magnetospheric modification, 
and a naturally occurring analogue. 

p0075 A74- 14283 

ASTRONOMICAL MAPS 

OGO radio astronomy instrument for cosmic noise 
sky brightness distribution mapping by electrically short 
antenna ionospheric focusing 

p0048 A71-26144 

ASTRONOMICAL MODELS 

Solar flare model, computing thermal X ray 
emission 

p0046 A7 1-20945 
The prevalence of second harmonic radiation in type 
3 bursts observed at kiiomctric wavelengths. 

p0071 A73- 32964 

Solar wind density model from km-wave type 3 
bursts. 

p0071 A73-32965 

Observations of the internal structure of the 
magnetopause. 

p0077 A74-21679 
A new model for the high-frequency decameiric 
radiation from Jupiter 

p0081 A 74-43688 

ASTRONOMIC AL OBSERVATORIES 

Data user's notes: OGO-3 experiment no. 18 low 
frcquenc) radio astronomy, appendices A and B 
jNASA-CR- 1405261 p0!09 N 74-76907 




VSTRONOMICAL PHOTOMETRY 


SUBJECT ISOEX 


\Sl RONOMIC \l. PHOTOMETRY 

Neutral hydrogen mtcr&ieUar wind parameters from 
Lyman alpha sky background measuiemenu outside 
geocorona by photometers on OGO 5 

p005l A7 1-33834 

OGO-D photometric airglow measurements 

p0095 N71-25268 

astronomical telescopes 

OGO-5 spark-chamber telescope for gamma-ray 
astronomy 

1B18277-0001 p0ll3 

ASYMMETRY 

Solar protons delayed access into polar regions during 
2 November 1967 solar particle event, discussing 
north-south asymmetry 

p0027 A69-43183 

Asymmetry of the ring current 
(BI8378-000) p0ll3 

ATMOSPHERIC ATTEM ATION 

Latitudinal cut-off of manmade VLF signals in short 
path through ionosphere to OGO 2 satellite, noting 
strong noise following signal cut-off 

p002l A69-28958 

ATMOSPHERIC ClRCl LATION 

Theoretical model for the latitude dependence of the 
thermospheric annual and semiannual variations. 

p0066 A73-15538 
Energy and diffusive mass transport relation to 
thermospheric circulation, composition, temperature 
and mass density from three dimensional two 
constituent magnetic storm model 

p0070 A73-29975 
Mechanism and rates of atmospheric mixing in lower 
lyermosphcre including heat input 
{NASA-CR- 135789) p0103 N73-33321 

ATMOSPHERIC COMPOSITION 

Description of satellite instrumentation for 
atmospheric composition measurements 

pOOOl A63- 12209 
Earth satellite sweeping mass spectrometer for 
measuring atmospheric neutral particle and positive ion 
concentration 

^ p0025 A69-36681 

Horizontal He distribution in upper atmosphere from 
OGO 6 mass spectrometric data normalization for 
altitude by Jacchia model atmosphere 

p0046 A7 1 -2 1 647 
Solar geomagnetic seasonal ionization control uf 
upper ionosphere longitudinal composition variations 
from polar satellite obsen-ations 

p0047 A7I-24555 
Neutral atmospheric composition and dcnstiy 
variations during geomagnetic disturbances from 
OGO-6 satellite quadrupoie mass analyzer 
measurements 

p0052 A7 1-397 1 1 
Neutral H concentration in upper atmosphere during 
solar minimum, using ion thermal energies from rocket 
and satellite mass spectrometric, radio and proton 
whistler measurements 

p0054 A72- 10361 
Magnetic storm effects on neutral atmospheric 
composition above 400 km, discussing energy 
deposition 

p0055 A72-13518 
Magnetic storm effects in atmospheric neutral 
composition, noting thermospheric wind circulation 
role due to Joule heating within auroral zone 

p0058 A72- 24957 
Thermospheric composition variations in south polar 
regions during magnetically quiet periods from OGO-6 
observations, considering atmospheric heating by 
electron precipitation oclic variations 

p0060 A 72-32964 
Distribution of hydrogen and helium ip the upper 
atmosphere. 

p0064 A72-45593 
Equatorial ionospheric anomaly related neutral 
thermospheric composition variation observation from 
OGO-6 mass spectroscopic data, noting sialic diffusion 
model limitations 

p0070 A73-31767 
Global characteristics in the diurnal variations of the 
thermospheric temperature and composition. 

p0077 A74-21693 
Comparison of atomic oxygen measurements by 
incoherent sc ilter and sjiellile-bornc mass spectrometer 
techniques. 

p00?8 A74-27713 

The air composition in the thermosphere. 

p0078 A74-29960 


Spatial and temporal behavior of atomic oxygen 
determined by OGO 6 airglow observations. 

p0079 A74-30670 
Heating of the high-latitude thermosphere during 

magnetically quiet periods. 

p0080 A 74- 34027 
Procedures for processing atmospheric composition 
data obtained through use uf sweeping quadrupoie mass 
spectrometer on OGO-4 saieilile 
INASA-CR- 117525) p0094 N7 1-2)544 

OGO-6 neutral atmospheric composition 
experiment 

(NASA-CR- 135798) p0I03 N73-33320 

Neutral and ion mass spectrometer experiment 
S5015 

INASA-CR-96663) pOI 10 N74-77537 

ATMOSPHERIC DENSITY 

Probe for measuring energy transfer between satellite 
and upper atmosphere 

p0004 A66-I5922 
Seasonal density variations in thermosphere and 
exosphere, obtaining model from Explorers 19 and 39 
drag measurements for comparison with OGO-6 mass 
spectroscopy 

p005l A7 1-33802 

Neutral atmospheric composition and density 
variations during geomagnetic disturbances from 
OGO-6 satellite quadrupoie mass analyzer 
measurements 

p0052 A7 1-397 11 
Atmospheric neutral density measurement near 400 
km during daytime by microphone density gage on OGO 
6 

p0058 A 72-26407 
Magnetic control of near equatorial neutral 
thermosphere, calculating F region ionization anomaly 
and molecular nitrogen and atomic oxygen density 
latitudinal variations 

p0069 A7 3- 26997 
The relation between low-latitude neutral density 
variations near 400 km and magnetic activity indices. 

p0075 A74-14219 

Observed variations of the exospheric hydrogen 
density with exospheric temperature 
(B226 14-000) p01l4 

Fabrication, installation, and operation of 
microphone density gage experiment onboard OGO-F 
(NASA-CR- 130082] p<8N8 N72-28467 

Neutral density data from OGO-F and geomagnetic 
Storms 

(NASA-CR- 122479) p0099 N72-32390 

ATMOSPHERIC DIFELSION 

Energy and diffusive mass innsport relation to 
thermospheric circulation, compoMiion, temperature 
and mass density from three dimensional two 
constituent magnetic storm model 

p0070 A73-29975 

ATMOSPHERIC ELECTRICITY 

Ionospheric electric fields variations in ELF-VLF, 
confirming OV-I satellite measurements with OGO 6 
data 

p0033 A70-30082 
Mugnetospheric VLF electric field emissions above 
electron cyclotron frequency from OGO 5 observation 
at magnetic equator 

p0041 A71-11500 

Ionospheric electric and electromagnetic waves 
broadband characteristics, investigating auroral hiss 
and LHR noise 

p0051 A7 1-3395 1 
The global distribution of natural and man-made 
ionospheric electric fields at 200 kHz and 540 kHz as 
observed bv OGO-6. 

p0080 A74- 34020 

ATMOSPHERIC HEATING 

Magnetic storm effects in atmospheric neutral 
composition, noting thermospheric wind circulation 
role due to Joule heating within auroral zone 

p0058 A72-24957 

Thermospheric composition variations in south polar 
regions during magnetically quiet periods from OGO-6 
observations, considering atmospheric healing by 
electron precipitation cyclic variations 

p0060 A 72-32964 
Auroral heating and the composition of the neutral 
atmosphere. 

p0069 A 73- 2 7602 
Heating of the high-latitude thermosphere during 
magnetically quiet periods. 

pOOXO A 74-31027 
Mechanism and rates of atmospheric mixing in lower 
thermosphere including heal input 
[NASA-CR- 135789) p0103 N73-3332I 


ATMOSPHERIC IONIZATION 

Magnctospheric ionization distribution determined 
by ducted and nonducted whistler propagation modes 
and rcficction as observed by OGO I 

pOOlO A68-17728 
Hi^ latitude ionization spikes observed by POGO 
spacecraft, noting frequency correlation with magnetic 
disiurKaivces and development by high energy electron 
injccticMis 

p002l A69- 28950 

Hysteresis effect on cosmic ray modulation and 
gradicRii ionization near solar minimum from 
measurements made near earth with OGO I and 3 ion 
chambers 

p0028 A70-I5106 
Qiuet time cosmic ray ionization altitude dependence 
over jpwdar regions from measurements by integrating 
ionization chamber on OGO-2 

p0034 A70-31902 
Majgnetic control of near equatorial neutral 
thermosphere, calculating F region ionization anomaly 
and rmilecular nitrogen and atomic oxygen density 
latitudinal variations 

p0069 A73-26997 
Ai^solute cosmic ray ionization measurements in 
upper and lower atmosphere 

(NA&A-CR- 104068) p0090 N69- 34536 

AuRV>ra formation by electron injection and drift in 
upper atmosphere 

p0095 N71-25272 

ATMOSM4ERIC MODELS 

Magnetosphere temperature distribution model 
noung Iheat fluxes due to low electron density, large 
mean free path, turbulent heat transfer, etc. 

pool 5 A68 38423 
Hydrogen Lyman alpha nightglow models, discussing 
solar photon scattering in geocorona and hydrogen 
venica£ distribution 

p0022 A69-30191 
Solar cosmic rays entry into magnetosphere, stiowing 
emramac on smooihwy connected field lines 

p0032 A70-30059 
InntA magnetosphere magnetic field mapping, 
denvirjig pogo model 

p0038 A70-39349 

Thenmal plasma model along magnetic field lines 
outvide plasm asphere with sharp density gradient in 
equatonial plane, using OGO-4 ion composition 
mea.*u«fments 

p0038 A70-41057 
Solar flare particles entrance into geomagnetic iail. 
nn^vlify ;ng diffusion model 

p0040 A71-11494 
Horijswnlal He distribution in upper atmosphere from 
OGO TO ass spectrometric data normalization for 
aliitudie Jacchia model atmosphere 

p0046 A7I-21647 

Geomagnetic field models validity from satellite 
data 

pO049 A7 1-29903 
Sea.s.emal density variations in thermosphere and 
exosphene. obtaining mode) from Explorers 19 and 39 
drag rmi:;avurements for comparison with OGO-6 mass 
spcctrosioopy 

p0051 A7 1-33802 
OGO 4 satellite observed band limited ELF hiss 
characnrmstics explanation by model based on 
generatitem at large wave normal angle in equatorial 
region 

p0057 A72-23008 
Plasozaipause nightside. daysidc and bulge positive 
ion concent ration measurements with OGO 5 mass 
spectrometer compared with magnetosphcric 
convccticm model 

p006l A72-39544 

Thermiospheric atomic oxygen and molecular 
nitrogen densities from OGO 6 neutral atmospheric 
composttiion experiment, comparing with prediction by 
Jacchia models 

p0062 A 72-42431 
Solar wind interaction with geomagnetic field, 
discussimf magnetosphere polar cusp region and 
geomagRr«tic tail neutral sheet structure 

p0065 A73-13871 

Solar proton intensity structures in the 
magnet'-xpherc during interplanetary anisotropies. 

pOO^ A 73- 14962 
Thcoirctical model for the latitude dependence of the 
ihermoajs^eric annua! and semiannual variations. 

p0066 A73-I5538 


-z 

o 

< 


o 


NO 

UT 


VI 1-2 


SUBJECT INDEX 


BOLTZMANN I RANSPORT EQL ATION 


Equatorial ionospheric anomaly related neutral 
tbermosphehccumposiiion variation observation from 
OGO^ mass spectroso>pic data, noting stalk diffusion 
model limitations 

p0070 A73-31767 
POGO satellite observation of clcctrojcl profiles 
compared vkith H variation around measurements, 
interpreting data b> classical band current model 

p0070 A 73-3 1773 
Satellite studies of magnelosphcric substorms on 
August 15, 1968. 9; Phenomenological model for 
substorms. 

p0072 A73-33457 
A magnctospheric field model incorporating the 
(X30-3 and 5 magnetic field observations. 

p0074 A73-43693 
The magnctoiail and substorms. — magnetic flux 
transport model 

p0076 A74- 17742 
Empirical model of global thermospheric temperature 
and composition based on data from the OGO-6 
quadrupole mass spectrometer. 

p0076 A74-I8376 
Global temperature distributions from (XiO-6 6300 
A airglow measurements. 

p0077 A74-23679 
CXjO-D atmospheric composition data for polar 
thermospheric storm model 

IN ASA-CR- 103080) p0094 N7 1-20638 

Atmospheric model for thermal plasma near 
equatorial piasmapausc 

p0095 N7 1-25270 
A model ionosphere for mid-day and mid-latitude 
during sunspot minimum 

rSMUP-4) p0109 N74-74635 

ATMOSPHERIC PHYSICS 

Measurements of the atmospheric neutron leakage 
rate 

p0076 A74- 15356 

The air composition in the thermosphere. 

p0078 A74-29960 

ATMOSPHERIC RADIATION 

Atmospheric V'LF electromagnetic emissions and 
electron instabilities data from satellite observation, 
detailing source regions, large amplitude electrostatic 
waves and wavc-partscle correlation. 

p0049 A7 1-30952 
Asymmetrical global O I airgiew emission pattern 
with respect to magnetic equator from OGO 4 
observations, noting poor correlation with ionospheric 
electron density 

pO073 A73-38939 
Satellite ultraviolet measurements of nitric oxide 
fluorescence with a diffusive transport model. 

p0074 A73-41925 
Plasmaspheric hiss intensity variations during 
magnetic storms. 

p0080 A 74-34038 

ATMOSPHERIC SCATTERING 

Disposition of scattering layers over polar-regions as 
observed by OGO-6 airglow photometer 
INASA-CR-1302711 pOlOl N73-I6436 

ATMOSPHERIC TEMPERATI RE 

Magnetosphere temperature distribution model 
noting heat fluxes due to low electron density, large 
mean free path, turbulent heal transfer, etc. 

p00!5 A68-38423 
Exospheric neutral hydrogen temperature diurnal 
variation from satellite resonance filter data, suggesting 
Lyman alpha source external to geocorona 

pOOM) A70-43852 
Empirical model of global thermospheric temperature 
and composition based on data from the OGO-6 
quadrupole mass spectrometer. 

p0076 A 74- 18376 
Global characteristics in the diurnal variations of the 
thermospheric temperature and composition. 

p0077 A74-21693 
Observed variations of the exospheric hydrogen 
density with exospheric temperature 
[B226 14-0001 p0114 

ATMOSPHERICS 

Magnetosphcric ELF noise, discussing OGO 3 
spectrum analysis 

p00l9 A69- 18834 
Magnetic equator ELF noise examined with OGO 
3 magnetometer, indicating unique signals in 
piasmasphcrc 

p0030 A 70- 2 1380 
Broadband and highpass LF noise in distant 
magnetosphere detected by VLF/LF experiment on 
OGO I satellite 

p0031 A70-27183 


Magnetosphere Alfven velocity profile relation to 
ELF chorus and hiss, indicating unstable wave 
generation by cyclotron resonance 

p0039 A7(M3851 
Postmidnight chorus: A substorm phenomenon. — 
outer magnetosphere 

p0076 A74-18364 
The feasibility of a sub-LF satelliie-to-submarine 
communication downlink VLF noise levels in the 
ionosphere 

lAD-769139] p0104 N74- 15857 

ATOM CONCENTRATION 

Comparison of atomic oxygen measurements by 
incoherent scatter and salelliie-bornc mass spectrometer 
techniques. 

p0078 A74-27713 

ATOMIC EXCITATIONS 

O 1 1304- A airglow, observing conjugate excitation 
with OGO 4 spacecraft 

p0043 A71-17279 

ATOMIC RECOMBINATION 

Radiative recombination of atomic oxygen ions in 
nighttime F region UV radiation detected by 
polar-orbiting OGO 4 satellite 

p0023 A69-34957 
Oxygen atom recombination reactions with solid 
surfaces for mass spectrometer atomic oxygen 
composition correction in upper atmosphere 
[NASA-CR- 106805) p0091 N70-11727 

ATS 

OGO 3 search coil magnetometer data correlated with 
magnetopause crossing by ATS I satellite, discussing 
OGO 3 crossing of outer magnetosphere into 
interplanetary medium 

p0017 A68-41693 

ATS 5 

Magnetopause crossing observation of ATS 5 satellite 
during magnetic storm 

p0043 A71-17258 

Al DIO FREQL ENCIES 

Continuous and triggered audio frequency noise 
bands associated with ionospheric lower hybrid 
resonance frequency observed on OGO 2 

p0018 A69- 16257 
Studying whistlers and audio frequency emissions 
with receiving system on POGO satellite in conjunction 
with ground based observing stations 
[NASA-CR-97605] p0088 N69- 17928 

AI RORAI. ARCS 

Aurora! arcs far U V' observations by OGO 4, 
discussing luminosity, morphology, position, etc. 

pOOiO A 70-23493 
The Harang discontinuity in auroral bell ionospheric 
currents. 

p0061 A 72-39980 

AL RORAL SPECTROSa)PY 

Auroral electron energy spectra measured from 180 
to 250 km using electrostatic analyzer and channcltron 
detector, discussing electron flux 

p0012 A68-25969 
Auroral spectrum analysis in 1200-4000 A band, 
obtaining photon emission rales 

p0058 A72-26402 
Observations of the conjugate SA R arcs of September 
28-30, 1967. — subauroral red arcs 

p0080 A74- 34042 

At RORAL TEMPERATl RE 

Auroral heating and the composition of the neutral 
atmosphere. 

p0069 A73-27602 

ALRORAL ZONES 

VLF and LF emission characteristic features and 
origin mechanism in auroral regions of ionosphere, 
discussing satellite observation of noise spectrum in 
space 

p0025 A69-38495 
High latitude regions of low energy electron 
precipitation from OGO 4 satellite auroral particle 
experiment 

p0049 A71-30032 
Magnetic storm effects in atmospheric neutral 
composition, noting ihermospheric wind circulation 
role due to Joule heating within auroral zone 

p0058 A 72- 24937 
The Harang discontinuity in auroral belt ionospheric 
currents. 

p0061 A 72-39980 
Distributions and characteristics of high-iaiiiude 
field-aligned electron precipitation. 

p0069 A73-26988 
A muliisatellile study of auroral-zone phenomena. 
(ESRO-SR-23-PT-11 ' p0105 N74- 16072 


Al ROR4S 

Elcaron measurements near weak aurora during 
rocket flight 

p0008 A67-33595 
LF and VLF wideband noise called auroral hiss 
observed by Byrd ground station and OGO 2, proposing 
incoherent Cerenkov radiation from 1 kev electrons 
pOOII A68-19752 
Polar ionosphere auroral oval position detection by 
satellite observations of naturally occurring VLF and 
man-made HF plasma waves 

p0032 A70-29924 
Far UV equatorial airglow and aurora intensities and 
occurrence frequencies from satellite observation 

p0041 A71-U504 

Properties of higher latitude region of structured low 
energy electron precipitation in noon hemisphere, 
relating radiation with optical emissions in dayside 
auroral oval 

p0048 A71-27911 
Low energy electron and proton fluxes in geomagnetic 
tail of equatorial magnetosphere forming plasma sheet 
related to auroral oval 

p0049 A7 1-30029 
VLF auroral hiss comparison with low energy 
electron precipitation, using OGO 4 data 

p0056 A72-19149 
Type 3 solar burst distinction from auroral type high 
pass noise via spectrum analysis 

p0062 A72-42043 
Mantle aurora caused by auroral electron drift and 
pjecipitation 

lNASA-TM-X-63941) p0093 N70- 29987 

Aurora formation by electron injection and drift in 
upper atmosphere 

p0095 N71-25272 
Synoptic study of field-aligned electron precipitation 
in auroral regions 

INASA-TM-X-66063) p0099 N73- 10392 

Electric field measurements across the Harang 
discontinuity — of the auroral zone 
(NASA-TM-X-70613] p0105 N74- 19023 

OGO-4 auroral particles experiment and calibration 
[NAavTM-X-70216l p0l08 N74-74628 

AZIMLTH 

Shadowing of electron azimuthal-drift motions near 
the noon magnetopause. 

n0065 A 73- 12442 

B 

BACKGROLM) RADI ATION 

Lyman alpha sky background measurements by OGO 
5 suteilite, discussing absolute emission rate, spatial 
variations and origin 

p0047 A7 1-24439 
Neutral hydrogen interstellar wind parameters from 
Lyman alpha sky background measurements outside 
geocorona by photometers on OGO 5 

p005l A7I-33834 

OGO-5 measurements of the Lyman-alpha sky 
background in 1970 and 1971. 

p0077 A74-22345 

BALUXJN SOI NDING 

Skyhook balloon flight Geiger counter cosmic ray 
monitor measurements of energy and charge spectra 
of galactic rays at solar minimum 

p0006 A66-34847 

BATTERY ( IIARGERS 

Orbiting Geophysical Observatory electric power 
subsystem design innovations including power supply, 
solar array output and battery charge control 

p0003 A65- 19528 

beta PARTICLES 

Beta particle observations between inner edge of 
plasma sheet to plasmapause in midnight earth 
magnetosphere 

lNASA-TM-X-65640) p0095 N71-32436 

BIB] UH.KAPHiES 

Exfvenmeni data analysis report OGO-A; Experiment 
no. I 

[B03944-0001 pOlll 

BO! I /MAW TR\NSI*ORT EOF \TK)N 

D;ffert:Uial energy spectra of cosmic ray proions and 
hcUuni nuclei dominated by solar modulation of local 
intcr>iellar spectra, and numerical solutions to transport 
equation 

INASA-CR- 130298) pOlOO N73- 15837 
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BOLNDARY LAYtRS 


SUBJECT tSDEX 


BOt NDARY LAYERS 

Magnetic field measurements in outer 
magnetosphere, emphasizing boundary r^ions and 

shock front characteristics 

pOOlO A68-12172 
Plasmapausc position measurements by ion mass 
spectrometers and broadband VLF receivers on OGO 
1 and OGO 3 and by broadband recordings at 
Antarctica 

p0021 A69-25I53 

BOW WAVES 

Magnetic field observations by OGO-1, with profiles 
of bow shock and magnetopause encounters 

pOOlo A68-non 
IMP-2 and OGO* I investigations of bow shock large 
scale motions during magnetic storms result from 
magneto$phere*magnciosheath compression by solar 
wind dynamic pressure 

pOOn A68- 17768 
Detection of electric field turbulence in earth bow 
shock, noting wave amplitude correlation with magnetic 
field structure 

p0018 A69-I468I 
Magnetic fluctuations in various frequency ranges, 
associated with earth bow shock, detected with search 
coil magnetometer on OGO 3 

pG026 A69-4050I 
Fluctuating electric fields relations to MHD bow 
shock structure, using LF fluxgate magnetometer 
aboard OGO 5 

p0026 A69-42693 
Initial deceleration of solar wind positive ions 
upstream of earth bow shock determined from OGO 
5 high time resolution plasma measurements 

p0030 A 70*2 1377 
Fast timc-reso!vcd spectra of earth bow shock 
electrostatic turbulence based on broadband analog 
electric data from OGO- 5 

p003l A70-29111 
Electrostatic turbulence in bow shock magnetic 
structures observed by OGO 5, explaining turbulence 
as ion acoustic or Buneman mode due to two stream 
instability 

p0035 A70-36006 
Magnetic and electric field changes across earth bow 
shock and magneiosheath, discussing Pioneer 8 and 
OGO-5 data 

p0036 A70-37483 
Ltirecieu pioton fluxes measurements in bow shock, 
magnetoshealh and solar wind by OGO 5 satellite ion 
spectrometer 

p0040 A7M149I 
Solar wind ion thermalization in earth how vhtKk 
by counterstreaming instability related to interplanetary 
magnetic field 

p0050 A7 1-3 1774 
Earth bow shock internal structure based on 
correlated observations of magnetic field, ELF magnetic 
fluctuations and suprathermal electrons by OGO 5 
satellite 

pOOSI A7 1-33943 
Suprathermal electron beam induced HF wave 
instability in solar wind upstream from earth bow shock, 
interpreting OGO 5 observations 

p0053 A7 1-43 158 
Earth bow shock magnetic field data correlation with 
OGO 5 flux gate magnetometer, using 
Tidman-Northrop theory 

p0056 A72-19145 
Earth bow shock laminar profileat low Mach number 
by crossing satellites on 12 February 1969. determining 
mean clocity along normal 

p0057 A72-23(XM 
Electron plasma oscillations distribution upstream 
from earth bow shock, evaluating OGO-5 plasma wave 
detector data 

p0057 A72-23019 

Earth-solar wind bow shock structure from OGO-5 
observations during passage from interplanetary 
medium into magnetoshealh 

p0058 A72-29379 
Weak electrostatic turbulence observation in earth 
bow shock magnetic field gradient, suggesting cyclotron 
drift instability role 

p0063 A72-44523 
Proton scattering in the region near the earth's bow 
'hock, 

p0067 A73-22054 
Solar wind and magneiosheath electron temperature 
measurements by triaxial electron analyzer onboard 
OGO-5. presenting data for bow shock 

p0075 A73-45112 


Structure of the quasi-perpendicular laminar bow 
shock 

1B22612-OOOJ p01l4 

Distributions of high frequency waves upstream from 
earth's bow shock 

INASA-CR-139256) p0108 N74- 74626 

BRFMSSTRAHl L SG 

Highest differential energy range of X rays during 
July 1966 solar flare suggests noiiihermal 
bremsstrahlung origin of hard flare X rays 

pOOll .A68-17769 
Center to limb variation of solar hard X ray bursts, 
suggesting inverse Compton effect and bremsstrahlung 
from anisotropic electrons 

p0023 A69-33055 
impulsive solar flare X rays spectral characteristics, 
examining electron energy, bremsstrahlung. microwave 
bursts and panicle escape, collisions and injection 
p0043 A71-15937 

BRIGHTNESS TEMPER.ATL RE 

Reduction and analysis of data on low frequency 
brightness temperature of sky from OGO-4 radio 
astronomy experiment 

INASA-CR- 110796) p0093 N70-42352 

BROADBAND AMPLIFIERS 

Nonducted very low frequency propagation in 
magnetosphere from broadband VLF receivers on OGO 
2 and OGO 4 polar saleliiies 
INASA-CR- 107614) p0091 N70- 15525 


C 


CALIBRATING 

In-flighl radiometric calibration of low brightness 
OGO 4 airglow photometer 

p0029 A 70- 1 5645 
Flight calibration device for absolute measurements 
of photometer at Lyman alpha wavelength on OGO-6 
and other saieiiites 

[AD-726567] p0096 N71-36136 

CATIONS 

Earth satellite sweeping mass spectrometer for 
measuring atmospheric neutral particle and positive ion 
concentration 

p0025 A69-36681 
Initial deceleration of solar wind positive ions 
i_in«;trcam of earth bow shock determined from tXiO 
5 high time resolution plasma measurements 

p0030 .A 70-2 1377 
Plasmapause irregular structure and position 
indicated by measured distributions of hydrogen and 
helium thermal positive ions in dusksidr 
magnetosphere 

p003l A70-29185 

(ERENKOV RADIATION 

LF and VLF wideband noise called auroral hiss 
observed by Byrd ground station and OGO 2. proposing 
incoherent Cerenkov radiation from 1 kev electrons 
pOOll A68- 19752 

CHARGE DISTRIBl TION 

Earth satellite experiment for measuring the charge 
and energy spectra of the primary cosmic rays 
[BO 1634-000) pOIll 

Multiple parameter analysis of galactic and solar 
cosmic rays for chemical composition and charge 
distribution 

p009I N69-38984 

CHARGED PARTIC LES 

Measurement of differential energy spectra of 
protons, helium nuclei and heavy nuclei by cosmic 
radiation telescopes mounted on POGO and Pioneer 
satellites 

p0004 A66-23684 
Skyhook balloon flight Geiger counter cosmic ray 
monitor measurements of energy and charge spectra 
of galactic rays at solar minimum 

p0006 A66-34847 
Solar and galactic particle spectra and composition 
measured with cosmic ray telescope mounted on 
satellite 

p0008 A67-27249 

Charged particles of extraterrestrial ring current 
during geomagnetic storms, with (XiO 3 measurements 
of proton and electron differential energy spectra 

ptXXW Af>7-37401 
Primary cosmic ray energy spectra and charge 
composition during |%5 solar modulation minimum, 
using scintillator photomultiplier detector on OGO 1 
p0016 A68-4143I 
Low energy charged particles in earth magnetosphere 
observed by OGO satellite 

p0019 A69- 19338 


Chtuiged particles injection into captured radiation 
zone of Van Alien bells during main phase of magnetic 
storm indicated by proton data analysis 

p0025 A69-37967 
Low energy charged particle distribution within earth 
magnetosphere and environs, suggesting solar origin for 
storm lime ring current protons 

p0033 A 70-30089 
Low energy galactic cosmic radiation energy spectra 
and charge composition in 2-14 Z range by OGO-5. 
suggesting two component model for ongin 

p0037 A70-38127 

Proton energy change effects on charged panicles 
propagating in interplanetary space, using low energy 
solar flare proton fluxes observations 

p0046 A71-2280I 
Satellite charged panicle observations and polar cap 
riometer absorption measurements during solar cosmic 
ray events, noting electron and proton contributions 
p0059 A 72-3 1965 
Charged panicle distribution study in near earth 
region using orbiting spherical electrostatic analyzers 
or plasma probes 

[AD- 700804) p0092 N70- 28003 

Dcstg^i of OGO-E experiment to measure energetic 
X-rays, electrons, protons, and alphapanicle emissions 
from solar flares 

(N ASA-CR- 1 22509] p0098 N72-288 1 2 

Data processing and analysis of charged panicle 
experiment on OGO-5 spacecraft 
[NASA-CR-13276I] p0102 N73-25870 

CHEMICAL COMPOSITION 

Low energy galactic cosmic radiation energy spectra 
and charge composition in 2-14 Z range by OGO-5, 
suggesting two component model for ongin 

p0037 A70-38127 
C, N and O nuclei abundances in radiation belt near 
geometric equator, using data obtained by OGO-5 
satellite in 1968 

p0041 A71-I3475 

Multiple parameter analysis of galactic and solar 
cosmic rays for chemical composition and charge 
distribution 

p009l N69-38984 

CHEMICAL ELEMENTS 

Chemical abundances and energy spectra of nuclei 
in gaia».lic radiation measured in interplanetary space 
by OGO-I satellite 

p0006 A66-34833 
Energy spectra and abundances of elements He 
through Si of galactic cosmic ray above 20 Mev per 
nucleon in nuclear charge range between 2 and 26 
p0006 A67- 11687 

< HEMK AL ENERGY 

Magneto spheric chemical release study 

modifications of wave particle interactions in 
magnetosphere 

lAD- 769979] p0l05 N74-17126 

( HIRP SIGNALS 

A correlated study of ELF waves and electron 
precipitation on OGO-6. 

p0077 A74-24766 

CHROMOSPHERE 

Soft X-ray and microwave observations of hot regions 
in solar flares. 


p0060 A72-35089 

CINEMATOGRAPHY 

Cinematographic display of observations of low 
energy proton and electron spectra m terrestrial 
magnetosphere 

[N ASA-CR-9 1871) p0087 N68- 1 5232 

ClRCl LAR POLARIZATION 

Whisiler-modc waves circular polarization 
measurement by CXjO 6 satellite, noting application 
to hiss, chorus and ion density studies 

p0042 A7M4538 

nSLl NAR SPACE 

Earth- sun relationship data obtained by Orbiting 
Geophysical Observatory experiments concerning the 
atmosphere of the earth, the magnetosphere, and 
cislunar space 

pOOOl A63-21527 

Velocities of dust particles in cislunar space 

p0004 A 66- 15266 
Zodiacal dust particle flux measurements from OGO 
3 and Manner 4 spacecraft in cislunar and inierplanelary 
space 

p0013 A68-29457 
Picogram dust particle flux measurements tn 
sclenoccntric, cislunar and interplanetary space by 
Mariner 4, OGO 3 and Explorer 35 

p004l A7M4014 
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Four years of dust particle measuremcius in cislunar 
and selenocentric space from Lunar Laplorcr 35 and 
OG0 3 

(B159I8^| p0tt2 

OGO 3 experiment lo measure physical parameters 
of picogram size dust particles in cislunar and near earth 


space 

[NASA-CR-121477) p0096 N7 1-33768 

CLOl DStMETFO RO UK. V) 


Satellite multispectral photometry data in airglow 
bands correlated with cloud characteristics and surface 
albedo variations 


COILS 


p0028 A70- 15522 


POGO triaxial search coil magnetometer 
[B21207-000) pOII3 B75-2I207 

COLD PLASMAS 


Satellite measurements of cold plasma density and 
plasm apause in magnetosphere, comparing whistler, 
Langmuir probe and ion trap data 

p0049 A7 1-30951 

COLLISION LESS PL ASM AS 


Collision free earth shock wave gross and fine 
structure deduced from OGO 5 plasma diagnostics 
(AIAA PAPER 69-676) p0023 A69-33452 

Collisionless plasma spherical probe RF sheath model 
based on quasi-static approximation and electrostatic 
theory 

p0057 A72-23520 

COMET TAILS 


Determination of the solar Lyman-alpha flux 
independent of calibration by ultraviolet observations 
of Comet Bennett) 

p0076 A74- 15496 

COMETS 


Comet Bennett /1 969 i/ spectrograms, discussing 
linear diameter, trajectory , Lyman alpha emission and 
hydrogen mass 


p0039 A7CM2468 

COMPRESSION WAVES 

IMP-2 and OGO-1 investigations of bow shock large 
scale motions during magnetic storms result from 
magnetospherc-magnetoshcath compression by solar 
. wind dynamic pressure 


pOOll A68- 17768 
Resonant compression waves in geomagnetic tail 
estimated for frequency' and spatial distribution by 
single layered two dimensional model 

p0028 A70-15127 


COMPTON EFFECT 


Center to limb variation of solar hard X ray bursts, 
suggesting inverse C ompion effect and brcmsstrahlung 
from anisotropic eicclroiis 

p0023 A69-33055 

CX)MPLTER PROGRAMMING 

Orbiting Geophysical Observatory programming 
system consisting of real lime quick -look monitor and 
data processors 

[AIAA PAPER 64-218) p0002 A64-24447 

Programmer manual for Polar Orbiting Geophysical 
Observatory 

(lS-769) p0082 N64- 13388 

COMPUTER PROGRAMS 

Analytical determination of earth visibility from 
orbiting satellite - OGO and POGO 
(NASA-TM-X-55002) p0082 N64-23517 

F-02 experiment onboard OGO-6, and computer 
program for analysis of raw data 
[NASA-CR-130128) pOlOO N73- 13376 

The inner zone electron model AE-5 
fNASA-TM-X-69987) pOI06 N74-20502 

Progiam description of the data reduction program 
for experiment 19 of OGO-D 

[NASA-TM-X-70372) p0109 N74-76910 

COSJl GATE POINTS 

O I 1304- A airglow, observing conjugate excitation 
with OGO 4 spacecraft 

p0(M3 A7M7279 

Whistler mode signalsobscrvation in conjugate region 
of 200 kHz broadcast station by saicllitc-bornc narrow 
band receiver, considering field-aligned ducted and 
nondueicd propagation 

p0059 A72-29384 

CONJLGATES 

Observations of the conjugate SAR arcs of September 
28-30. 1967. — subau rural red arcs 

p(X)80 A 74-3404 2 

ontamination 

Thermvxilectrically'CCKilcd quartz crystal 
microbalancc — monitor of surface contamination as 
function of temperature 


CONTROL SlMl L.ATION 

Single axis test program and simulator for vehicle 
dynamics in free space to test attitude control system 
of Orbiting Geophysical Observatory (OGO) 

p0002 A64-27303 

(ONVEfTION 

Cosmic ray electrons solar modulation, considering 
diffusion-convection theory 

p0040 A70-45769 

CONVECTION CURRENTS 

Injun 5 satellite measurements of magnctospheric 
convection electric fields via double probe technique, 
discussing substantiation with OGO 6 results 
[AD-750221) p0063 A72-42901 

CX>NVECTIVE FLOW 

Satellite studies of magnetospheric substorms on 
August 15, 1968. 3: Some features of magnctospheric 
convection. 


p0072 A73-33451 
Diffusion-convection theory for solar cosmic ray 
propagation in interplanetary magnetic field 

p0090 N69-2%59 

COORDINATE TRANSFORMATIONS 

Coordinate transformations for OGO satellite data 
reduction 

[NASA-TM-X-63826) p0092 N70- 19313 

CORPl SCL LAR RADIATION 

Hysteresis effect on cosmic ray modulation and 
gradient ionization near solar minimum from 
measurements made near earth with OGO ) and 3 ion 
chambers 


p0028 A70-15106 
Initial deceleration of solar wind positive ions 
upstream of earth bow shock determined from OGO 
5 high time resolution plasma measurements 

p0030 A70-21377 

CORRELATION 

Oxygen ion anticorrelation to molecular ion 
concentrations from OGO 6 observations in F 2 
region 

p0062 A72-420I6 

COSMIC DUST 


Temperature gradient and thermal effects on ceramic 
transducer sensors used on spacecraft for cosmic dust 
experiments 

p0013 A68- 29467 
Sensors used in cosmic dust experiments studied for 
response to microparticle hypervclocity impacts, noting 
relationship lo velocity 

p00l3 Ah8-29468 

CXjO 3 experimem lo mcavuic physical parameters 
of picogram size dust particles in cisiuiur and near earth 


'pace 

IN ASA-CR- 121477) p0096 N7 1-33768 

COSMIC NOISE 

OGO radio astronomy instrument for cosmic noise 
sky brightness distribution mapping by electrically short 
antenna ionospheric focusing 

p0048 A71-26144 
Design considerations and performance 
characteristics for radio astronomy instrumentation 
system aboard OGO- 5 spacecraft 
[NASA-CR-986701 p0088 N69- 14392 

Data reduction and analysis report for radio 
astronomy experiment aboard OGO- 2 spacecraft 
(NASA-CR-98669) p0088 N69- 14393 

COSMIC PLASM A 

Low altitude electric and magnetic measurements of 
plasma waves in space from OV3-3, Pioneer 8 and OGO 
5 satellite observations 

p0029 A70- 17376 
Neutral hydrogen interstellar wind parameters from 
Lyman alpha sky background measurements outside 
geocorona by photometers on OGO 5 

p0051 A7 1-33834 

COSMIC RAY ALBEDO 

Cosmic ray albedo neutron flux latitude and altitude 
dependence, using OGO-6 polar orbiting satellite 

p0037 A 70- 39326 

COSMIC RAYS 

Cosmic ray experiments for Explorer 12 and the 
Orbiting Geophysical Observatory using GcigcrMulIer 
counters/ and scintillation counter telescopes 

pOOOl A63-20022 
Orbiting Geophysical Observatory (OGO) for cosmic 
ray. radio astronomy and Gegenschein experiments 
Including satellite description and orhit data 

p(J(XJ3 A65-2243I 
Differential respvinsc curves and mean rigidity of 
response of ion chambers aboard balloons and satellites 
in free space during long-term cosmicray variation from 
I960 to 1965 


Measurement of differential energy spectra of 
protons, helium nuclei and heavy nuclei by cosmic 
radiation telescopes mounted on POGO and l^neer 
satellites 

p0004 A66-23684 

ExpUircr 18 satellite measurements of proton energy 
spectra in region eoroiating with sun. noting modulation 
of galactic cosmic radiation and source of continuous 
panicle accelerations 

p0005 A66-34754 
Energy spectra and abundances of elements He 
through Si of galactic cosmic ray above 20 Mev per 
nucleon in nuclear charge range between 2 and 26 
p0006 A67-I1687 
Solar modulation of galactic protons and He nuclei 
dunng last solar cycle analyzed according to Parker 
theory 

p0007 A67-I9913 
Solar and galactic particle spectra and composition 
measured with cosmic ray telescope mounted on 
satellite 

p0008 A67-27249 
Hydrogen and helium cosmic ray nuclei isotopic 
composition nneasured to clarify abundance ratios 
energy dependence below 75 MeV/nucieon 

p0015 A68-41421 
Low energy interplanetary positrons detection by 
OGO satellites, discussing possible existence of 
equilibrium charge ratio 

p00l5 A68-41427 
Low energy cosmic ray nuclei propagating in 
interstellar space analyzed by telescope onboard OGO 
1 

pOOI6 A68-41434 
Balloon and satellite measurement of quiet time 
cut-off rigidities for cosmic ray panicles 

p0016 A68-41562 
OGO-6 neutron monitor for measuring cosmic ray 
neutron flux near earth, locating sensor on boom to 
minimis spacecraft produced neutrons 

p0024 A69-36678 
Hysteresis effect on cosmic ray modulation and 
gradient ionization near solar minimum from 
mcasurcnients made near eanh with OGO 1 and 3 ion 
chambers 

p0028 A70-I5106 
Quiet time cosmic ray ionization altitude dependence 
over polar regions from measurements by integrating 
ionization chamber on OGO-2 

p0034 A 70-3 1902 
Cosmic ray knee interpretation using polar orbiting 
ionization chambers data from OGO-2/4 

p0034 A 70-3 1903 
Cosmic ray electron and positron utffcrcntial energy 
spectra during solar quiet times from OG05 satellite 
observations in interplanetary space 

p0036 A 70-38096 
Interplanetary cosmic ray positrons energy spectral 
component with origin different from interstellar 
mesons decay 

p0036 A70-38098 
Long term variations of cosmic ray electron spectrum 
above 500 MeV from balloon and satellite observations, 
noting reduction during Forbush decreases 

p0037 A70-38105 
Interstellar cosmic ray electron spectrum flattening 
below 3 GeV from CKjO- 5 observations 

p0037 A70-38106 
Low energy galactic cosmic radiation energy spectra 
and charge composition in 2-14 Z range by OGO-5, 
suggesting two component model for origin 

p0037 A70-38127 
Cosmic ray electrons solar modulation, considering 
diffusion-convection theory 

p0040 A70-45769 
Quiet time fluxes and differential energy spectra of 
protons and alpha particles at 2-20 MeV measured by 
cosmic ray detectors on OGO-3 

p0044 A71-18127 
Low energy cosmic rays modulation and heliocentric 
gradient during solar minimum, comparing OGO 1 and 
2 ion chamber measurements with other space and 
ground observations 

p0044 A71-18128 

1 orbush decreases and long term cosmic ray particle 
mlerisily ehanges, investigating spectral variations 
p0044 A? 1-18 137 
Cosmic ray neutron leakage flux and energy spectrum 
measurements in 0.01-10 MeV range by OGO 6 
satdliie-bornc neutron detector 
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pOI03 N74- 10255 


p0003 A65-33664 


p0054 A72- 10877 

VlI-5 


COSMOS SATELLITtS 


SVBJECT INDEX 


Heavy nuclei enrichmcnl in folar accelerated 
partkics, discussing differential energy spectra, 
photosphcric and coronal abundances, satcifite 
observation and agfeeinent with galaciic cosmic rays 

p0055 A72-I5366 
OGO-5 measurement of 10-200 MeV cosmic ray 
electron energy spectra, discussing quiet time flux 
intensity 

p0055 A72-I6719 
Electron scattering effects on response of cosmic ray 
particle telescopes from pulse height and counting rate 
measurements 

p0057 A72-21510 
Cosmic ray electron search and study, comparing near 
earth to interstellar spectrum 

pOObO A72-33869 
Geomagnetic cutoffs for cosmic-ray protons for seven 
energy intervals between 1.2 and 39 Mev 

p0061 A72-38728 
Cosmic-ray scintillations. I: Inside the 

magnetosphere. 

p0066 A73- 15526 
Energy dependent time lag in the long-term 
modulation of cosmic rays. 

p0067 A73- 19252 
The 1972 cosmic ray electron sj^ctrum above 0.5 
GeV. — mechanism for distortion by solar 
modulation 

p0078 A74-27700 
Short-term intensity fluctuation of cosmic-ray 
electrons between 0.5 and 10 GcV. 

p0079 A74-31903 
Cosmic gamma-ray burst detected with an instrument 
on board the OGO-5 satellite. 

p0080 A74-31942 
Description of OGO-1 and OG^3 counting rate 
processing and resulting data. Cosmic ray spectra and 
fluxes experiment on OGO-l and OGO-3 
1B037 16-000] pOlil 

Energy spectrum of cosmic-ray electrons from 0.5 
to 10 GeV 

[B 14744-000] p0112 

Observation of cosmic-ray electrons with the OGO-5 
satellite 

(B14745-000] p0tl2 

Absolute cosmic ray ionization measurements in 
upper and lower atmosphere 

]N ASA -CR- 104068) p0090 N69-34536 

Cosmic ray electrons and solar Rare particles from 
OGO-E and Explorer 33 data for identifying solar flare 
electrons 

p0090 N69-38983 

Differential energy spectra of cosmic ray protons and 
helium nuclei dominated by solar modulation of local 
inlerstellar spectra, and numerical solutions to transport 
equation 

[NASA-CR- 130298) pOlOO N73-15837 

Satellite measurement of cosmic ray abundances and 
spectra in charge range 2 equal to or less than 7 equal 
to or less than 10 

[NASA-CR- 135786] p0l03 N73-33777 

Cosmic ray telescope for OGO 2 and 4 spacecraft 
— construction and flight of cosmic ray telescope on 
OGO-2 and 4 spacecraft 

[NASA-CR-137238] p0l06 N74- 19088 

Response to environment and radiation of an 
ionization chamber and matched geiger tube used on 
spacecraft 

(NAS v-CR- 139255) p0l08 N74- 74624 

COSMOS SATELLITES 

Comparison of Cosmos-215 and OGO-D 
observations of nightglow in 1225 to 1350 A range at 
low geomagnetic latitudes 

p0096 N7 1-34333 

COL NTINC RATE a)MPl TERS 

Description of OGO-l and OGO-3 counting rate 
processing and resulting data. Cosmic ray spectra and 
fluxes experiment on OGO-l and OGO-l' 

[B037 16-000] poll I 

CRITICAL FRKQLENCIES 

ISIS- 1 satellite observations of the ionosphere at high 
southern latitudes. 

p0068 A73-25753 

CL RRENT SHEETS 

Magnetopause current layer deflection during OGO 
5 crossings, noting independence on sun-earih-saiellile 
angle 

p0053 A7I-43161 

Magnetic field strength change in equatorial 
plasmasphcre. considering quiet ring current as 
equatorial sheet current extension of neutral sheet 
current in magnctospheric tail 

p0064 A73- 11732 


Field-aligned currents, plasma waves, and anomalous 
resistivity in the disturbed polar cusp. 

p0069 A73-29964 
A magnctospheric field model incorporating the 
OGO-3 and S m^netic field observations. 

p0074 A73-43693 

CT SPS 

OGO 5 polar cusp observations showing dayside 
magnetosheath plasma penetration during magnetic 
storm 

p0053 A7 1-43 1 62 
Dependence of the polar cusp on the nonh-souih 
component of the interplanetary magnetic field. 

p0072 A73-36273 
OGO-5 observations of the physical processes 
occurring in the disturbed polar cusp and the 
cusp-magnetoshcath interface 
[B 18269-000] pOII3 

CIT-OFF 

Balloon and saceililc measurement of quiet time 
cut-off rigidities for cosmic ray particles 

p0016 A68-41562 

CYCLOTRON FREQUENCY 

Magnctospheric VLF electric field emissions above 
electron cyclotron frequency from OGO 5 observation 
at magnetic equator 

p0041 A71-11500 
Weak electrostatic turbulence observation in earth 
bow shock magnetic field gradient, suggesting cyclotron 
drift instability role 

p0063 A72-44523 

CYCLOTRON RADIATION 

Turbulence of electrostatic electron cyclotron 
harmonic waves observed by OGO-5. 

p0060 A72-35599 

CYCLOTRON RESONANCE 

Harmonic ion cyclotron resonances associated with 
proton whistlers observed from OGO-4 sateUitc VLF 
recordings 

p0030 A70- 19630 
Relativistic electron precipitation during magnetic 
storms, showing cyclotron resonances with 
electromagnetic ion cyclotron waves 

p0051 A7 1-33948 
The origin and propagation of chorus in the outer 
magnetosphere. 

p0078 A74-24767 

D 

DATA ACQl ISITION 

Geomagnetic survey by poiar-orbiling OGO 2 and 
4, discussing data acquisition and rcductinn results and 
accuracy 

p0054 A72-12081 
Equatorial clectrojct characteristics observation 
during 1967-1970 with POGO satcllitc-bornc 
magnetometers, noting anomaly characterized by sharp 
negative V-signature in width and variable amplitude 
p0070 A73-3I768 

DATA CORRELATION 

OGO-5 plasmapause crossing correlation with 
ground observations of Pi geomagnetic 
micropulsations 

p0056 A72-21223 
The relation between low-latitude neutral density 
variations near 400 km and magnetic activity indices. 

p0075 A74-14219 
Correlation of satellite estimates of the equatorial 
electrojet intensity with ground observations at Addis 
.Ababa 

[B15846-0001 p01l2 

DATA PROCESSING 

Main geomagnetic field data, discussing data 
conversion to computer-readable form 

pOU09 A67-36901 
Summary of digital data-processing systems for the 
OGO SU/SR! vcry-low-ircquency experiments 
[BO 1263-000] poll I 

Experiment data analysis report OGO-3: Experiment 
no. 1 

IB03943-000] pOlll 

Experiment data analysis report OGO-A; Experiment 
no. I 

lBO.3944-000] pOlll 

Experiment data analysis report for the OGO-4 
neutral and ion mas.s spccirometcr experiment 
(B05000-OOOJ pom 

Production processing of the data obtained by the 
UCLA OGO-5 fluxgatc magnetometer 
IB 1 2880-000) p0M2 


Geocoronal hydrogen measurement experiment on 
OGO-E - methods of obtaining orbital and spacecraft 
parameters for data analysis 
[NASA-TM-X-55276] p0083 N65-3065I 

Pro<xssing of total field magnetometer data from 
OGO-2 satellite 

[NASA-TM-X-55822] p0085 N67-30147 

Display and processing program for data from 
gegenschein photometry experiment from OGO-B 
[NASA-TM-X-559071 p0086 N67-35595 

Digital data processing system for very low frequency 
radio noise and propagation experiment aboard 
OGO-l 

[NAS.A-CR-886181 p0086 N67-37021 

Solar burst time profiles and dynamic spectra for 
calculating theoretical values for Type 3 burst 
characteristics 

(NASA-CR- 10703 1] p009 1 N70- 1222 1 

Reduction and analysis of data on low frequency 
brightness temperature of sky from OGO-4 radio 
astronomy experiment 

(NASA-CR- 1 10796] p0093 N70-42352 

Procedures for processing atmospheric composition 
data obtained through use of sweeping quadrupole mass 
spectrometer on OGO-4 satellite 
(NASA-CR-1175251 p0094 N71-21544 

Reduction and analysis of trapped and precipitating 
electron data from (XjO 6 spectrometer experiment 
F-16 

(NASA-CR- 130137] pOlOO N73-15863 

Analysis of light ion mass spectrometer data from 
OGO-E experiment 

[NASA-CR-130156] pOIOl N73-16432 

Data processing and analysis of charged particle 
experiment on OGO-5 spacecraft 
[NASA-CR- 1327611 p0l02 N73-25870 

Data processing system for the intensity monitoring 
spectrometer flown on the Orbiting Geophysical 
Observatory-F <OGO-F) satellite 
(NASA-CR- 136827] p0l05 N74- 16940 

Data analysis program for the OGO E-24 plasma 
wave detector 

[NASA-CR- 140523] pOllO N74-77109 

DATA PROCESSING EQLIPMENT 

Orbiting Geophysical Observatory programming 
system consisting of real time quick-lobk monitor and 
data processors 

[AIAA PAPER 64-218] p0002 A64- 24447 

DATA RECORDING 

Harmonic ion cyclotron resonances associated with 
proton whistlers observed from OGO-4 saicllitc VLF 
rccuiuings 

p0030 A 70- 19630 

DATA REDUCTION 

Main geomagnetic field data, iiiscus.sing data 
conversion to Computer readable form 

p0009 A67- 36901 

(XjO 4 satellite micromeicoroid flux detection, 
emphasizing noise control procedures for data 
correlation 

p0048 A71-28700 

Geomagnetic survey by polar-orbiting OGO 2 and 
4, discussing data acquisition and reduction results and 
accuracy 

p0054 A72-12081 

Role of gas-surface interactions in the reduction of 
OGO-6 neutral particle mass spectrometer data. 

p0073 A73-38941 

Geocoronal hydrogen measurement experiment on 
OGO-E - methods of obtaining orbital and spacecraft 
parameters for data analysis 

[NASA-TM-X-55276) p0083 N65-30651 

Data reduction methods for OGO airgiow 
photometer measurements 

INASA-TM-X-55794) p0085 N67-27576 

Processing of total field magnetometer data from 
OGO-2 satellite 

[NASA-TM-X-55822] p0085 N67-30147 

Design considerations and performance 
characteristics for radio astronomy instrumentation 
system aboard OGO-5 spacecraft 
[NASA-CR-98670] p0088 N69- 14392 

Data reduction and analysis report for radio 

astronomy experiment aboard OGO-2 spacecraft 
[NASA-CR-986691 p0088 N69-14393 

Solar burst time profiles and dynamic spectra for 
calculating theoretical values for Type 3 burst 
charactcn>tics 

[NAS.A-CR- 107031] p009! N70-1222I 

Samples of electron spectroscopy and ionization 
chamber data plots from (XjO- 1 and OGO-3 
(NASA-CR- 107885) p0092 N70- 17624 
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SUBJECT ISDEX 


EARTH ALBEDO 


Coordinate transformations for OGO satellite data 
reduction 

fNASA-TM-X-63826] p0092 N70>193I3 

Reduction and anaUbis of trapped and precipitating 
electron data from OGO 6 spectrometer experiment 
F-16 

[NASA-CR-130t37I pOlOO N73-15863 

The reduction and analysis of electron data for outer 
zone electron model AE-4. Volume 3; OGO-1 and 3 
University of Minnesota experiment data 
[NASA-TM-X-702121 p0!09 N74-74636 

Program description of the data reduction program 
for experiment 19 of OGO-D 
INASA-TM-X-70372I p0109 N74-76910 

Reduction and analysis of data from OGO-C.D ion 
chamber experiment 

fNASA-CR-107184) pOllO N74-76923 

DATA SYSTEMS 

OGO structure and systems covering thermal and 
attitude controls, power plant, communications, 
tracking and data handling 

p0002 A65- 14349 

DAWN CHORUS 

Banded chorus. VLF discrete emissions in 
magnetosphere in single variable frequency band with 
frequency depending on equatorial electron 
gyrofrequency 

p0023 A69-31981 

The origin and propagation of chorus in the outer 
magnetosphere. 

p0078 A74-24767 

Intensity variation of elf hiss and chorus during 
isolated substorms 

{B22603-OOOI pOl 14 

DAYTIME 

Plasma waves m the dayside polar cusp. 2: 
Magnetopause and polar magnetosheath. 

p0077 A74-21680 

DECAMETRIC W AVES 

A new model for the high-frequency dccametric 
radiation from Jupiter 

pOOSl A74-43688 

DECAY RATES 

Soft solar X-ray bursts characteristics, discussing 
temporal and intensity differential distributions, flux 
measurements and decay time 

p0048 A7 1-27654 

Decay lime of type 3 sular bursts observed at 
kilometric wavelengths 

p0074 A 73-4 1497 

DECELERAIION 

Initial licccieralion of solar wind positive ions 
upstream of earth bow shock determined from OGO 
5 high time resolution plasma measurements 

p0030 A70-21377 

DECIMETER WAVES 

The role of energetic electrons in the correlation of 
meter and decimeter type III bursts with 4 keV X-ray 
emission. 


p0064 A73-11391 

DECONTAMINATION 

OGO-6 surface contamination by outgassing in space 
environment and decontamination by sputtering and 
desorption 

[NASA-CR-117138) p0094 N71-20207 

DEGRADATION 


Continuous-channel electron multipliers degradation 
in spacecraft environment simulation laboratory 
equipment 

p0021 A69-29565 

DEMAGNETIZATION 


Digital offset field generator for dynamic range 
extension of magnetometers 


p0090 N69-33963 

DENSE PLASMAS 

Electron concentrations calculated from the lower 
hybrid resonance noise band observed by OGO-3 

p0074 A73-41912 

DENSITY (MASS /AOLl ME) 

An upper limit to the product of NO and O densities 
from 105 to 120 Km 

(B22606-000) p01l4 

DENSITY DISTRIBl TION 

Interpretation of OGO-5 Lyman alpha measurements 
in the upper gcocorona. 


p0066 A73- 19233 
An associanon of magnetosphenc whistler dispersion 
characteristics with changes in local plasma density. 

p0069 A73-26985 
The relation between low-latitude neutral density 
variations near 400 km and magnetic activity indices. 

p0075 A74-14219 


Spatial and temporal behavior of atomic oxygen 
determined by OGO 6 airglow observations. 

p0079 A74- 30670 
Latitudinal density distribution of gases in upper 

atmosphere 

p0094 N7 1-25267 

DENSITY MEASUREMENT 

Satellite measurements of cold plasma density and 
plasmapausc in magnetosphere, comparing whistler, 
Langmuir probe and ion trap data 

p0049 A71-30951 
Gum Nebula size, density and electron temperature 
data from RAE-1 and OGO-5 satellites and ground 
based telescopes observations, correlating with Vela X 
supernova outburst 

p0052 A71-35409 
Atmospheric neutral density measurement near 400 
km during daytime by microphone density gage on OGO 
6 

p0058 A 72-26407 
Electron concentrations calculated from the lower 
hybrid resonance noise band observed by OGO-3 

p0074 A73-41912 
Effect of satellite potential on direct ion density 
measurements through the plasmapause. 

p0076 A 74- 18372 
The measurement of cold ion densities in the plasma 
trough 

CB226IO-0001 p0ll4 

Fabrication, installation, and operation of 
microphone density gage experiment onboard OGO-F 
(NASA-CR-130082) p0098 N72- 28467 

DETECTORS 

Data analysis program for the OGO E-24 plasma 
wave detector 

[NASA-CR- 1405231 pOllO N74 77109 

DIGITAL DATA 

Summary of digital data-processing systems for the 
OGO SU/SRI very-low-frcqucncy experiments 
{B01263-000) pOin B75-01263 

Digital data processing system for very low frequency 
radio noise and propagation experiment aboard 
OGO-I 

[NASA-CR-88618] p0086 N67-37021 

DIODES 

Low energy solar cosmic ray experiment for OGO-6 
using double diffused depleted silicon diodes 

p00l2 A68-27616 

DIPOLE antennas 

Resonances in driving point inipedar.ee of electric 
dipole antenna in Ionosphere 

{NASA-CR-9 16201 p0087 N68- 14025 

DIPOLE MOMEMS 

Geomagnetic dipole field disturbances by trapped 
particles, calculating self consistent equilibrium 
configuration for ring current dipole moments 

p0034 A70-31905 

DIRECTIVITY 

Center to limb variation of solar hard X ray bursts, 
suggesting inverse Compton effect and bremsstrahlung 
from anisotropic electrons 

p0023 A69-33055 

DISPLAY DEVICES 

Visual presentation of motion and orientation of 
Orbiting Geophysical Observatory 
[NASA-TN-D-2918) p0083 N65-29296 

Display and processing program for data from 
gcgcnschein photornctr)’ experiment from OGO-B 
[NASA-TM-X-55907) p0086 N67- 35595 

DIURNAL VARIATIONS 

Ionospheric elect rc n density response to geomagnetic 
storms at midlaliiudes, noting diurnal variations 
detected by ATS 3 VHF signals 

p0038 A 70-40479 
Exospheric neutral hydrogen temperature diurnal 
variation from satellite resonance filter data, suggesting 
Lyman alpha source external to geocorona 

p0040 A 70-4385 2 
Properties of low energy particle impacts in the polar 
domain in the dawn and dayside hours, 

p0061 A72-39541 

Plasmapausc nighlside, dayside and bulge positive 
ion concentration measurements with OGO 5 mass 
spectrometer compared with magnclosphcric 
convection model 

p0061 A7 2-39544 
Diurnal latitudinal composition variations in light 
ion trough from OGO ma.s.s spcciromelric observatiofs, 
noting magnetic storm effects 


POGO satellite observed eicctroject signature data 
compafison with daily geomagnetic variation amplitude 
measurement at equatorial ground station in India 
p0070 A73-3I769 
Global characteristics in the diurnal vanations of the 
thermospheric icmpcralure and composition. 

p0077 A74-21693 
Diurnal variation of the neutral thermospheric winds 
determined from incoherent scatter radar data 
(B22601-000) p0l!4 

Dynamic diffusion concept for calculating diurnal 
thermospheric temperature characteristics 

p0094 N7 1-25265 
Beta particle observations between inner edge of 
plasma sheet to plasmapausc in midnight earth 
magnetosphere 

[NASA-TM-X-65O40) p0095 N71-32436 

Diurnal variation of Lyman alpha spectral width as 
measured by OGO-6 sky-scanning photometer 
(AD-7368 16] p0097 N72-23429 

Variations in thermospheric composition: A model 
based on mass-spectrometer and satellite-drag data 
(NASA-CR- 136192) p0104 N74- 12459 

DOPPLER EFFECT 

Nonducted VLF walking trace whistlers and Doppler 
shifts in fixed frequency transmissions identified on 
OGO midlutiiudc spectrographic records 

p0028 A70-15116 
Proton o spheric electron concentration profiles based 
on Doppler and Faraday effects 
(NASA-CR- 100778) p0089 N69- 24521 

DRII-T RATE 

Electron intensities and substorm drift effects in outer 
radiation belt using two satellite technique 

p0026 A69-43172 
Solar wind density model from km -wave type 3 
hursts. 

p0071 A73-32965 

Mantle aurora caused by auroral electron drift and 
precipitation 

(NASA-TM-X-6.39411 p0093 N70- 29987 

DUCTS 

Whistler ducts as enhanced ionization from OGO 3 
satellite observations near magnetic equator, noting 
magnetospheric ionization hydrostatic model and 
predicted cut-off 

p0041 A71-1I499 

DYNAMIC CHARACTERISTICS 

Dynamic analysis of longitudinal oscillations of 
SM-68B stage I (POGO) 

[B00570-0001 jiClil 

Dynamical characteristics of pulsating subsiorm, 
PS6 

(B!4S?i(MXX)l p0U2 

DYNAMIC MODELS 

Plasma proton and plasma electron prototype and 
flight models 

(NASA-CR-U2351) p0097 N72-187I5 


E 


E REGION 

Magnetic dip equator position at E layer and gradient 
with time and altitude, using geomagnetic field 
models 

p0026 A69-42428 

Solar X ray contribution to E layer ionization 
lNASA-CR-738841 p008S N69-17412 

EARLY STARS 

Early type stars radiant flux observation from OGO 
6 satellite 

p0044 A71-17975 

EARTH (PLANET) 

Analytical determination of earth visibility from 
orbiting satellite - OGO and POGO 
INAS.VTM-X-55002) p0082 N64-23517 

Micrometeoroids in earth dust cloud obtained from 
OGO-B satellite 

(NASA-CR- 100683) p0089 N69-23367 

Power spectra of interplanetary magnetic field near 
earth bow shock 


EARTH ALBEIK) 


p0099 N73- 10792 


Satellite multispcciral photometry data in airglow 
bands correlated with cloud characteristics and surface 
albedo variations 


p0028 A70- 15522 
Bidijectional reflectance at several wavelengths from 
moonlit earth observations by airglow photometer on 
OGO-4 satellite 
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p0065 A7.3- 11904 


p0055 A72- 13428 

VII-7 


KARTH ATMOSPHERE 


SUBJECT I\DEX 


karth atmosphere 

Earth<sttii relationship dau obtained by Orbiting 
Geophysical Observatory experiments cortcerning the 
atmosphere of the earth, the magnetosphere, and 
cisiunar space 

pOOOl A63-2I527 
Thermospheric wind effects on the distribution of 
helium and argon in the earth's upper atmosphere. 

p0071 A73-3344I 

Beta particle observations between inner edge of 
plasma sheet to plasmapause in midnight earth 
magnetosphere 

INASA-TM-X-65W01 p0095 N7 1-32436 

A double gamma-ray spectrometer to search for 
positrons in space 

pOllO N74-77446 

EARTH CRLST 

Effects of crustal anomalies on satellite measurements 
of ambient geomagnetic field 

p0097 N72-23341 

EARTH MANTLE 

POGO satellite observed clectrojet current data 
comparison with ground measurement at Ibadan, 
discussing data ratios variation by upper earth mantle 
conductivity structure 

p0070 A73-3I772 
The detection of 'intermediate' size magnetic 
anomalies in Cosmos 49 and 0GO2, 4, 6 data. 

p0073 A73-41374 

EARTH MOTION 

Magnetic fluctuations in various frequency ranges, 
associated with earth bow shock, detected with search 
coil magnetometer on OGO 3 

p0026 A69-40501 

EARTH ORBITS 

Instrumentation and calibrations of low energy 
proton and electron experiment for Orbiting 
Geophysical Observatories 

lNASA-CR-685581 p0084 N66- 13640 

Effects of energetic particles on photomultipliers in 
earth orbits up to 1500 km 

(NASA-TM-X-634191 p0088 N69- 18074 

EARTH SATELLITES 

Rubidium vapor magnetometer used for near earth 
orbiting spacecraft, instrumentation and in-flight 
performance 

p0008 A67-36513 
Earth satellite sweeping mass spectrometer for 
measuring atmospheric neutral patlicle and positive ion 
concentration 

p0025 A69-36681 

ELECTRIC LQl iPMENT 

Orbiting geophjsical observatory '.pacecraft and its 
qualification and acceptance testing 

p0002 A63-23249 

ELECTRIC FIELD STRENGTH 

Fluctuating electric fields relations to MHD bow 
shock structure, using LF fluxgalc magnetometer 
aboard OGO 5 

p0026 A69-42693 
Geomagnetic tail magnetic and electric fields ULF, 
VLF and ELF fluctuations, considering relationship to 
s'ubslorm processes 

p0064 A72-44857 

Recent studies of magnetospheric electric field 
emissions above the electron gyrofrcquency. 

p0067 A73- 19254 
Electric field measurements across the Harang 
discontinuity — of the auroral zone 
(NASA-TM-X-706131 p0105 N74- 19023 

ELECTRIC FIELDS 

High latitude electron bursts observed by (XiO 4, 
postulating electric field acceleration mechanism 
beyond 3 earth radii for ambient thermal plasma 
electrons 

p0017 A68-43443 
Detection of electric field turbulence in earth bow 
shock, noting wave amplitude correlation with magnetic 
field structure 

p00l8 A69- 14681 

OGO 5 spacecraft detector instrumentation for 
measuring electrostatic and electromagnetic wavc> 
electric fields with coupled antennas, describing in-flight 
operation 

p0025 A69-36683 

Satellite plasma diagnostics for electric and magnetic 
fields and fine structure of collision less shocks in solar 
wind plasma flows and mtcrplancuiy >hocks 

p0032 A70- 30069 

Ionospheric electric fields variations in ELF -VLF, 
confirming OV-1 satellite measurements with OGO 6 
data 

p0033 A70-30082 


Plasma wave particle interactions in outer 
magnetosphere, magnetoshcath and solar wind, noting 
fole of AC electric fields 

p0033 A70-3008S 

Magnetospheric VLF electric field emissions above 
electron cyclotron frequency from OGO 5 observation 
at magnetic equator 

p004l A7M1500 

Pioneer 9 space probe electric field experiment and 
near earth observations of noise spectra variations 
related to diffusive plasma layer 

p0046 A7 1-237 11 
Electric field fluctuations in magnetospheric plasma 
at multiples of local electron gyrofrcquency due to 
plasma instability 

p0052 A7 1- 37368 
Plasma wave measurements during OGO-5 day side 
magnetosphere polar cusp encounters, discussing ULF 
magnetic field wave levels and VLF electric field 
amplitude ranges 

p0059 A72-29380 
Polar-cap electric field distributions related to the 
interplanetary magnetic field direction. 

p0062 A 72-4243 2 
Injun 5 satellite measurements of magnetospheric 
convection electric fields via double probe technique, 
discussing substantiation with OGO 6 results 
lAD-7502211 p0063 A72-42901 

Electric field variations during substorms: OGO-6 
measurements. 

p0064 A72-44854 
Electromagnetic wave observation in interplanetary 
medium and in magnetosphere, emphasizing magnetic 
and electric field measurements 

p0065 A 73- 1 3855 
Equatorial spread F formation convective electric 
fields generation by neutral winds and conductivity 
caused by metallic ion concentrations 

p0070 A73-29988 
Additional results from an OGO-6 experiment 
concerning ionospheric electric and electromagnetic 
fields in the range 20 Hz to 540 kHz. 

p007l A73-33438 

Results from an experiment on OGO-6 to study 
electric and electromagnetic fields in the range 20 Hz 
- 540 KHz 

[Bl7973-000i nmi3 

OGO-E study of electric field emissions at 

geomagnetic equator 

(NASA-CR- 126238] p0097 N72-22383 

Electric field usciMations m upstream solar wind, 

using OGO-5 observations 

p0099 N73- 10789 

Simultaneous observations of plasma waves from 
electric field instruments on Pioneer 9 and OGO 5 to 
illustrate difference between near-earth and deep space 
conditions 

pOlOO N73- 10795 

Seasonal, altitude, and universal time differences in 
field-aligned electrons 

[NASA-TM-X-660991 pOlOO N73-I1345 

Comments on a paper by J. P. Heppner, Polar cap 
electric field distributions related to interplanetary 
magnetic field direction 

(NASA-CR- 139259) p0108 N74- 74632 

ELECTRIC POTENTIAL 

Electron trap behavior on charged spacecraft, 
obtaining expressions for current to aperture and 
internal retarding electrodes for ail apertures and 
spacecraft potentials 

p0022 A 69- 3 1976 
Retarding potential analyzer errors and performance 
degradation due to grid plane potential depressions 

p0058 A 72- 264 11 
Energy distribution of photoeicctrons emitted from 
a surface on the OG^.i satellite and measurements 
of satellite potential. 

p0076 A 74- 17648 

ELFCTRICAI IMPEDANCE 

Resonances in driving point impedance of eicttric 
dipole antenna in ionosphere 

(NASA-CR-91620) p0087 N68- 14025 

Applying impedance data to plasma wake of spinning 
(X30-C satellite 

[NASA-CR- 109457) p0092 N70-2.W9 

El EfTRICAL MEASl REMENF 

Injun 5 satellite measuremcni.s of magnetospheric 
convection electric fields via double probe technique, 
discussing substantiation with OGO 6 results 
[AD-750221] p0063 A72-42901 


ELECnUCAL RESISTIVITY 

Field-«iigncd currents, plasma waves, and anomalous 
resistivity in the disturbed polar cusp. 

p0069 A 73-29964 

ELECTROMAGNETIC ABSORPTION 

Ionospheric absorption relation to solar X-ray flux 
enhancement during short wave fade-outs from OGO-4 
and Solrad 9 satellites 

p0045 A7I-20318 

ELECTROMAGNEIU FIELDS 

Additional results from an OGO-6 experiment 
concerning ionospheric electric and electromagnetic 
fields in the range 20 Hz to 540 kHz. 

p0071 A73-33438 

Results from an experiment on OGO-6 to study 
electric and electromagnetic fields in the range 20 Hz 
- 540 K Hz 

[817973-000) p01l3 

ELECTROMAGNETIC INTERFERENCE 

OCK> spacecraft EMI in 50 kHz to 4 MHz range 
p0089 N69-25437 

ELECTROMAGNETIC MEASUREMENT 

OCK>-6 electric and electromagnetic fields 
measurement for ionosphere using dipole antenna, 
emphasizing broadband observation covering whistler 
mode waves 

p0024 A69-36677 
Low altitude electric and magnetic measurements of 
plasma waves in space from OV3-3, Pioneer 8 and CX30 
5 sateUite observations 

p0029 A70- 17376 

ELECTROMAGNETIC NOISE 

Satdiitc observation of natural VLF phenomena in 
ionosphere and magnetosphere stressing radio noise 
frequency-time characteristics 

pOOlO A68- 14098 
VLF noise phenomena observed with satelliic electric 
dipole antennas compared with lower hybnd resonance 
frequency of ionospheric medium in vicinity 

p0029 A 70- 18534 
CXiO-5 obscivation of lower hybrid resonance noise, 
bursts. VLF hiss and whistlers near plasmapause during 
large magnetic storm 

p0058 A 72-26399 
Type 3 solar burst distinction from auroral type high 
pass noise via spectrum analysis 

p0062 A72-42043 
Gcxxnagiictic tad magnetic and electric fields ULF, 
VLF iTid ELF fluctuaiions, considering relationship to 
substorm processes 

p0064 A 7 2-448 57 
OGO ) Hul OGO-3 VLF emission records of 
m.'igfT’Tinsnheric cicciromagnetic noise 
(NASA-CR- 107653) p009l N 70- 15678 

ELECTROMACiNETfC RADIATION 

Electromagnetic emissions in vicinity of proton 
gyrofrcquency from OGO 2 satellite measurements, 
noting sweep frequency receiver PCM and Rayspan 
spectaS purpose data 

p0013 A68-31481 
OGO 3 observations of quasi-trapped 
electnovinagnetic waves in solar wind at 70 kHz 

p0035 A 70- 36005 
Atmospheric VLF electromagnetic emissions and 
electron instabilities data from satellite observation, 
detaihng source regions, large amplitude electrostatic 
waves and wavc-particIc correlation. 

p0049 A7 1-30952 
Electro magnetic waves in interplanetary space and 
effects on magnetosphere, considering solar wind 
characteristics due to wave interactions 

p0050 A7 1-30956 
lorvosphcric electric and electromagnetic waves 
broadband characteristics, investigating auroral hiss 
and L.HR noise 

p0051 A71-33951 

Etociromagnclic wave observation in interplanetary 
mediuim and in magnetosphere, emphasizing magnetic 
and dlcciric field measurements 

p0065 A73-13855 
Whistler propagation in magnetospheric ducts studies 
based on ray tiacings verified by ground and satellite 
observations 

p0087 N68- 17981 
CXiO-l and OGO-3 VLF emis.sion records of 
magf-el^r^phcru' electromagnetic noise 
[NASA-CR- to:653) p0091 N70-15678 

ELECTROMAGNETIC SCATTERING 

Ot^O 5 satellite measurements of intensity and width 
of Lyxnan alpha line scattered by hydrogen geocorona 
p0022 A69-31412 
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KLECmOMACNETIC WAVE TRANSMISSION 
Satellite observations of equatorial erosion and 
defocusing of VLF waves propagating at low magnetic 
latitudes 

p0029 A70- 18532 
OGO-D electromagnetic wave propagation 
measurements with whistler and hiss formations in 
plasmasphere 

[NASA-CRI30331] pOlOO N73-16I26 

ELECTRON ACCELERATORS 

Rise lime in 20*32 keV impulsive X*radiation. 

p0080 A74-38468 

ELECTRON BEAMS 

Suprathcrmal electron beam induced HF wave 
instability in solar wind upstream from earth bow shock, 
interpreting OGO 5 observations 

p0053 A7 1-43 158 

ELECTRON BOMBARDMENT 

Aurora formation by electron injection and drift in 
upper atmosphere 

p0095 N71-25272 

ELECTRON COLNTERS 

Low energy electrons on day side of magnetosphere 
observed with MIT electron detector on OGO 3 
satellite 

p0018 A69- 14027 
Electron detector for OGO-E to measure flux and 
energy spectrum of electrons in primary cosmic rays 
(IEEE PAPER 3C-4) p0019 A69-19198 

Solid state detector for electron spatial distribution 
measurements on OGO-6 satellite, discussing design 
emphasizing reliability 

p0024 A69-36676 
Electron intensity long term variations above 500 
MeV by OGO-5 satellite-borne cosmic ray electron 
detector, supporting diffusion-convection theory of 
solar modulation 

p0036 A70-37522 

ELECTRON DECAY R ATT 

Model of electrons artificially injected into inner 
radiation belt by Starfish nuclear explosion 
INASA-TM-X-662111 p0102 N73-20842 

ELECTRON DENSITY (CONCENTRATION) 

Low energy electron spatial distribution in 
magnetosphere obtained with OGO 1 and 3 indicate 
lower energies and higher densities occur during 
geomagnetic di$turban(xs 

p0012 A68-28348 
Low energy electrons on day side of magnetosphere 
observed with MIT electron detector on OGO J 
satellite 

poo 18 A69- 14027 
Electron densities between inner edge plasma sheet 
and plasmasphere as function of geocentric radial 
distance from OGO-3 electrostatic measurements 

p0039 A70-43834 
The prevalence of second harmonic radiation in type 
3 bursts observed at kilomelric wavelengths. 

p0071 A73-32964 

Solar wind density model from km-wave type 3 
bursts. 

p0071 A73-32965 
Electron concentrations calculated from the lower 
hybrid resonance noise band observed by OGO-3 

p0074 A73-41912 
Measurement of ionospheric and exospheric electron 
content using radio beacons on orbiting geophysical 
observatories; Compilation of data and final report 
[B 1 8548-0001 pOII3 

A model environment for outer zone electrons 
fNASA-TM-X-69989] pOI06 N74-20503 

OGO-6 experiment F-03 — analysis of data obtained 
with retarding potential analyzer 
(NASA-CR- 132943] p0106 N 74-20542 

ELECTRON DENSITY PROFILES 

Flux, energy distribution and density of ions and 
electrons in magnetosphere plasma during solar activity 
period determined bv OGO-3 electrostatic probes 

pool 2 A68-29421 
Magnetosphere low energy proton and electron 
density spatial distributions and temporal variations 
from OGO 3 satellite observations 

p0013 A68-34245 
Magnctosphcric plasmapause shape, changes of 
electron density and wave phenomena 

pOOI4 A68-37940 
Solid stale detector for electron spatial distribution 
measurements on OGO-6 satellite, discussing design 
emphasizing rcliabililv 

p0024 A69-36676 

Solar X ray contribution to E layer ionization 
(NASA-CR-73884) p0088 N69-17412 


Proto nospheric electron concentration profiles based 
on Doppler and Faraday effects 
[NASA-CR- 1007781 p0089 N69-24521 

Jicamarca radio observations of temperature and 
electron density profiles, films of Spread F structure, 
and nightglow emission intensities 
[NASA-CR- 12 1984) p0096 N7 1-35437 

ELECTRON DIFFl SION 

Electron injection and diffusion into electron inner 
radiation belt after solar flare, measuring electron fluxes 
by CXjO 3 spectrometer 

p0017 A68-41697 

Cosmic ray electrons solar modulation, considering 
diffusion-convection theory 

p0040 A 79-45769 
Pitch-angle diffusion of radiation bell electrons within 
the plasmasphere. 

p0060 A72-35597 

ELECTRON DISTRIBITION 

Drift shell splitting in nondipoiar distorted 
magnetosphere tested with data from electron 
spectrometer on ATS 1 and OGO 3 satellites 

p0026 A69-40508 
Van Allen radiation belts energetic electrons injection 
and distribution due to magnetic storms, using 
satellite- bo me spectrometers 

p0033 A70-30090 
High latitude observation of precipitating electron 
spikes by polar orbiier CX50 4 satellite, noting 
population dependence on local trapping limit 

p0060 A72-35591 
Satellite studies of magnetospheric substorms on 
August 15, 1968. 6: OGO 5 energetic electron 
observations. Pitch angle distributions in the nighttime 
magnetosphere 

p0072 A73-33454 
Temporal variations of 40 keV electrons in 
magnetosphere during and after magnetic storm on 
April 18. 1965 

INASA-CR-85905] p0086 N67-31362 

ELECTRON EMISSION 

Emission structure of large electron active region 
McMath plage 8905 mapped by 40 keV solar flare 
electrons 

p0044 A71-17918 
Type 3 radio bursts correlation with solar flares and 
electron events from OGO 5. IMP 5 and Explorer 35 
observations 

d0066 a 73- 17047 

ELECTRON ENERGY 

Electron energy spectra analyzed in earth 
magnetosphere using OGO 3. noting relation to radial 
distance 

p0007 A 67- 19926 
Aurora! electron energy spectra measured from 180 
to 250 km using electrostatic analyzer and channeltron 
detector, discussing electron flux 

p00l2 A68-25969 
Low energy electron spatial distribution in 
magnetosphere obtained with OGO 1 and 3 indicate 
lower energies and higher densities occur during 
geomagnetic disturbances 

p0012 A68-28348 
Solid state detector system for electron measurements 
on OGO-6 

p0014 A68-34540 
Ambient electron energy spectrum secondary peak 
determined from unduclcd magneiosphcrically reflected 
whistler mode radiation measurements 

p00l5 A68-38428 
Low energy interplanetary positrons detection by 
OGO satellites, discussing possible existence of 
equilibrium charge ratio 

p00l5 A68-41427 
Low energy electrons in magnetosphere from OGO-1 
and OGO-3 ob,servations. discus.sing plasma sheet, 
magnetic bay activity, electron pressure, temperature 
and density gradient 

p0019 A69-19373 
Low energy electron precipitation data at northern 
high latitudes obtained from satellite low altitude polar 
orbit 

p002l A69-28964 

Quiet lime primary cosmic ray electron flux and 
energy spectrum from 10 to 200 Mev in interplanetary 
^pacc observed by CKiO 5 satclUte 

pOO:^ A70- 12902 
Hydrogen. He and oxygen ion density, and ion and 
electron temperatures in upper ionosphere from OGO 
4 observations 


tUXTRON FLtX DENSITY 

Electron intensity long term variations above 500 
MeV by OGO-5 satellite-borne cosmic ray electron 
detector, supporting diffusion-convection theory of 
solar modulation 

p0036 A70-37522 
Impulsive solar flare X rays spectral characteristics, 
examining electron energy, bremsstrahlung. microwave 
bursts and particle escape, collisions and injection 
p0043 A7M5937 
Suprathcrmal electron temperature and ion 
compbsition as function of geomagnetic latitude in polar 
ionosphere, using Explorer 31 mass spectrometer 
measurements 

p0049 A7 1-30037 
Gum Nebula size, density and electron temperature 
data from RAE-l and OGO-5 satellites and ground 
based telescopes observations, correlating with Vela X 
supernova outburst 

p0052 A7 1-35409 
OGO-5 measurement of 10-200 MeV cosmic ray 
electron energy spectra, discussing quiet time flux 
intensity 

p0055 A72-16719 
Measurements of electron detection efficiencies in 
solid state detectors. 

p0061 A72-39401 
The role of energetic electrons in the correlation of 
meter and decimeter type III bursts with 4 keV X-ray 
emission. 

p0064 A73-I1391 
Comparison of Te and Ti from OGO-6 and from 
various incoherent scatter radars. 

p0067 A73-19241 
OGO-6 measurements of supercooled plasma in the 
equatorial exosphere. 

p0068 A73-22066 
Errors in ion and electron temperature measurements 
due to gnd plane potential, nonuniformities in retarding 
potential analyzers 

p0071 A 73-33436 
Effects of inicrhemiaphcrc transport on plasma 
temperatures at low latitudes. 

p0074 A73-41919 
Solar wind and magnetoshcath electron temperature 
measurements by tnaxial electron analyzer onboard 
OGO-5. presenting data for bow shock 

p0075 A73-45112 
Energy distribution of photoeicctrons emitted from 
a surface on the OGO-5 satellite and measurements 
of satellite potential 

p0C76 A74- 17648 
The 1972 cosmic ray elcciron spectrum above 0 S 
GeV. — mechanism for distortion by solar 
moduiaiiun 

p0078 A 74-27700 
The cosmic ray ciccuon :>pecirum and its modulation 
from 1968 through 1972. 

p0079 A74-30204 

Acceleration of electrons in solar flares. 

p0079 A 74-30908 

Rise lime in 20-32 keV impulsive X-radiation. 

p0080 A74-38468 
Energetic electrons and protons observed on OGO-5, 
March 6-10, 1970 

(B07587-000) pOMI 

Instrumentation and calibrations of low energy 
proton and electron experiment for Orbiting 
Geophysical Ob.servatories 

[NASA-CR-68558] p0084 N66-13640 

Trapped electron environment in inner and outer 
radiation belts - tables and graphs 
[NASA-SP-3024-VOL-21 p0084 N66-35685 

Cinematographic display of observations of low 
energy proton and electron spectra in terrestrial 
magnetosphere 

[NASA-CR-91871) p0087 N68- 15232 

Energetic electron intensities in outer radiation zone 
of earth measured by OGO-1 satellite 

p0088 N69- 12899 

F-02 experiment onboard OGO-6, and computer 
program for analysis of raw data 
[NASA-CR- 1301281 pOlOO N73-13376 

Coronal electron temperature associated with solar 
flares 

[OGO-4-67-UK)A-06) pCI08 N74- 74629 

ELECTRON FU X DENSITY 

Electron nijection and diffusion into electron inner 
radi.ttion belt after solar flare, measuring electron fluxes 
b> 0( iO '.peel ro meter 

p00l7 A 68-4 1697 
Low energy electron precipitation data at northern 
high latitudes obtained from satellite low altitude polar 
orbit 
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KLECTRON PLASMA 


SVBJECT ISDEX 


Quiet time primar> cof,mic ray etectron flux and 
energy ^>earum from 10 to 200 Mev in interplanetary 
space observed bv OGO 5 satellite 

p0027 A70- 12902 
Electron intensity long term variations above 500 
MeV by OGO-5 satellite-borne cosmic ray electron 
detector, supporting diffusion-convection theory of 
solar modulation 

p0036 A70-37522 
Inner belt electron flux variations following 
geomagnetic storms from satellite instrument data 

p0042 A7M4212 
Low energy electron and proton fluxes in geomagnetic 
tail of equatorial magnetosphere forming plasma sheet 
related to auroral oval 

p0049 A7 1-30029 
Solar wind I0-9900e V electron flux, evaluating energy 
transport in plasma rest frame 

p0055 A72- 13507 
OGO-5 measurement of 10-200 MeV cosmic ray 
electron energy spectra, discussing quiet time flux 
intensity 

p0055 A72-16719 
Electron polar cap and the boundary of open 
geomagnetic field lines. 

p0063 A72-44522 
Evidence for a common origin of the electrons 
responsible for the impulsive X-ray and type 3 radio 
bursts. 

p0067 A73-20766 
Short-term intensity fluctuation of cosmic-ray 
electrons between 0.5 and 10 GeV. 

p0079 A74-31903 
Temporal variations of 40 keV electrons in 
magnetosphere dunne and after magnetic storm on 
April 18, 1965 

[NASA-CR-85905] p0086 N67-31362 

OGO outer zone observational data on electron 
intensities of earth geomagnetic field 
[NASA-CR-89652) p0087 N67-40126 

Photoeiectron flux measurements in topside 
ionosphere using retarding potential analyzers 
[NASA-TM-X-633581 p0087 N68-35999 

Energetic electron intensities in outer radiation zone 
of earth measured by OGO- 1 satellite 

p0088 N69- 12899 
Cosmic ray electrons and solar flare particles from 
OGO-E and Explorer 33 data for identifying solar flare 
electrons 

p0090 N69-38983 
OGO-E electrostatic spectrometer measurements on 
electron flux near magnetopause 

p0095 N7 1-25273 

ELECTRON PLASMA 

Low energy electrons in magnetosphere from OGO-1 
and OGO ‘3 observations, discussing plasma sheet, 
magnetic bay activity, electron pressure, temperature 
and density gradient 

p00l9 A69- 19373 

Magnetic field and electron plasma observations near 
dawn magnetopause by triaxial spectrometer and 
fluxgate magnetometer on satellite OGO 5 

pC050 A7 1-3 1 754 
Nonthcrmal electrons interaction with electron 
plasma oscillations and HF transverse waves in 
upstream solar wind. 

p0052 A7 1-37353 

Electron plasma oscillations distribution upstream 
from earth bow shock, evaluating OGO-5 plasma wave 
detector data 

p0057 A72-23019 
Detection of solar- wind electron plasma frequency 
fluctuations in an oblique nonlinear 
magnciohydrodvnamic wave. 

p0061 A72-35610 

Nonlinear frequency correction to plasma instability 
at half harmonics of electron gyrofrcqucncy as observed 
by OGO 5 near geomagnetic equator outside 
plasmapause 

p0068 A 73- 22069 

ELECTRON PREC IPITATION 

Low energy electron precipitation data at northern 
high latitudes obtained from satellite low altitude polar 

orbit 

p002I A69-28964 

Properties of higher latitude region of structured low 
energy electron precipitai ton in noon hemisphere, 
relating radiation with optical emissions in daysidc 
auroral oval 

p0048 A71-279U 


High latitude regions of low energy etectron 
precipitation from OGO 4 satellite auroral particle 
experiment 

p0049 A7 1-30032 

Atmospheric VLF electromagnetic emissions and 
electron instabilities data from satellite observation, 
detailing source regions, large amplitude electrostatic 
waves and wave-particle correlation. 

p0049 A7 1-30952 
Relativistic electron precipitation during magnetic 
storms, showing cyclotron resonances with 
electromagnetic ion cyclotron waves 

p005l A7 1-33948 
VLF auroral hiss comparison with low energy 
electron precipitation, using OGO 4 data 

p0056 A72- 19149 
Thermospheric composition variations in south polar 
regions during magnetically quiet periods from OGO-6 
observations, considering atmospheric heating by 
electron precipitation cyclic variations 

p0060 A72-32964 
High latitude observation of precipitating electron 
spikes by polar orbiter OGO 4 satellite, noting 
population dependence on local trapping limit 

p0060 A72-35591 
Pitch-angle diffusion of radiation belt electrons within 
the plasmasphere. 

p0060 A72-35597 
Properties of low energy particle impacts in the polar 
domain in the dawn and dayside hours. 

p0061 A72-39541 

Precipitation of low-energy electrons at high latitudes: 
Effects of interplanetary magnetic field and dipole tilt 
angle. 

p0066 A73- 15531 
Distributions and characteristics of high -latitude 
field-aligned electron precipitation. 

p0069 A73-26988 
Latitude and local time dependence of precipitated 
low-energy electrons at high latitudes. 

p0074 A7 3-4 1914 
A correlated study of ELF waves and electron 
precipitation on OGO-6. 

p0077 A74-24766 
Electron precipitation patterns and substorm 
morphology 

1816756-000! p01I2 

Synoptic study of field-aliened electron precipitation 
in auroral regions 

(NASA•TM-X-6^065] p0099 N73- 10392 

Reduction and analysis of trapped and precipitating 
electron data from OGO 6 spectrometer cxpcnmciii 
F-16 

(NASA-CR- 1301 371 pOiOO N73- 15863 

Effects of season attitude and pitch angle on electron 
precipitation from OGO-D data 
lNASA-TM-X-66260] p0102 N73-25868 

ELECTRON PROBES 

Triaxial electron spectrometer, mounted on OGO-5 
spacecraft, measures flux and energy distributions of 
electrons, noting electron multiplier 

p0005 A66-23689 

ELECTRON RADIATION 

LF and VLF wideband noise called auroral hiss 
observed by Byrd ground station and OGO 2, proposing 
incoherent Cerenkov radiation from I kev electrons 
pOOll A68- 19752 
High latitude electron bursts observed by OGO 4. 
postulating electric field acceleration mechanism 
beyond 3 earth radii for ambient thermal plasma 
electrons 

p0017 A68-43443 
Cosmic ray electron search and study, comparing near 
earth to interstellar spectrum 

p0060 A72-33869 
Electron pitch angle distributions throughout the 
magnetosphere as observed on (XjO-5. 

p0068 A73-24732 
Solar electrons, galactic electron radiation 
modulation and spectrum of high energy cosmic ray 
' electrons, 

p007l A73-33293 

Samples of electron spectroscopy and ionization 
chamber data plots from OCiO-l and OGO-3 
(NASA-CR- 1078851 pUtWZ N70- 17624 

EI.ECTRON SCATTERING 

Interplanetary electron associations with type 3 solar 
bursts, using dccametnc OGO .3 and solar geophysical 
observations 

p0054 A7 1-43 176 


Electron scaitering effects on response of cosmic ray 
particle telescopes from pulse height and counting rate 
measurements 

p0057 A 72-2 15 10 
Electromagnetic hiss and relativistic electron losses 
in the inner zone 

(b::6i3-ooo! poiu 

ELECTRON SOtRCES 

High latitude electron bursts observed by (X30 4. 
poktulating electric field acceleration mechanism 
beyond 3 earth radii for ambient thermal plasma 
electrons 

p0017 A68-43443 

EIXCI RON TRAJECTORIES 

Shadowing of electron azimuthai-drift motions near 
the noon magnetopause. 

p0065 A73- 12442 
The reduction and analysis of electron data for outer 
zone electron model AE-4. Volume 3: OGO- 1 and 3 
University of Minnesota experiment data 
[NASA-TM-X-702121 p0109 N 74-74636 

EITCTRONIC EQl IPMENT TESTS 

EOGO triaxial search coil magnetometer Final 
Engineering Report 

(S A SA-C R- 1 006 1 9} pO 108 N69-72494 

EUCTRCiNIC SPECTRA 

Long term variations of cosmic ray electron spectrum 
alnvc SOO MeV from balloon and satellite observations, 
noting reduction during Forbush decreases 

p0037 A70-38105 
Interstellar cosmic ray electron spectrum flattening 
befcm 3 GeV from OGO-5 observations 

p0037 A70-38106 
Soiar flare electron spectra in interplanetary space 
and within earth magnetosphere, investigating 
simuhaneous observations by satellite- bo me magnetic 
electron spectrometers 

p0046 A71-21037 
Nonthermal electron spectra hardness limit during 
flash phase of solar flares from OGO-5 observation 
p0055 A72- 14561 

ELECTRONS 

Electron and proton spectrometer detector mounted 
Oft OGO-5, measurements cover seven differential 
energy channels 

p0005 A66-23690 
Electron spectra, pitch angle distributions and total 
ionization measured throughout radiation belts by 
sateUiic magnetic spectrometer and integrating 
ionization chamber 

pOOU8 A67-25807 
OGO 3 observation of low energy protons and 
clccirons in earth magnetosphere, noting narrow peak 
of relatively high low-energy particle intensities 

p0008 ,-\67-26312 
Electron measurements near weak aurora during 
rocket flight 

p0008 A67-33595 
Auroral electron energy spectra measured from 180 
to 250 km using electrostatic analyzer and channeltron 
detector, discussing electron flux 

p0012 A68-25969 
Electron detector for OGO-E to measure flux and 
energy spectrum of electrons in primary cosmic rays 
(IEEE PAPER 3C-4] p00l9 A69-19198 

HF electrostatic waves generation by electrons in 
magnetosphere 

p0033 A 70-30083 
Cosmic ray electron and positron differential energy 
spectra during solar quiet limes from OG05 satellite 
observations in interplanetary space 

p0036 A 70-38096 
Earth bow shock internal structure based on 
correlated observations of magnetic field. ELF magnetic 
fluctuations and suprathermal electrons by OGO 5 
satellite 

p0051 A7 1-33943 
Measurements of the primary cosmic ray electron 
spectrum between 20 MeV and 20 GeV and its changes 
with lime 

(B08373-0001 p0112 

Relativistic electrons in space 
(B) 3262-000) p0ll2 

Energy spectrum of cos.mic-ray electrons from 0.5 
to 10 GeV 

[UI4744-000) p0U2 

Observation of cosmic-ray electrons with the OGO-5 
satellite 

[B 14745-0001 poll 2 

ReiaUvistic electron events in interplanetary space 
IBI7665-000) p0tl3 
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ENERGY SPECTRA 


Acceleration of ekctroni in the abaenoe of delectable 
optical flares deduced from type 3 radio bursts, H>atpha 
activity and soft X-ray emi&iuon 
[B22607-0001 pOlU 

Models of trapped electron environment of mner 
radiation belt at svnehronous orb»t altitudes 
(NASA-SP-3024-VOL-31 p0085 N67- 19899 

Laboratory tests on interference sensitivity of polar 
OGO airglow photometer 

INASA-TM-X-55791) p0085 N67-27578 

Effects of energetic particles on photomultipliers in 
earth orbits up to 1500 km 

[NASA-TM-X-63419) pOOS9 N69- 18074 

Electron fluxes from 50 keV to 4 MeV in inner 
radiation belt by spectrometer on OGO 1 and 3 
INASA-CR- 1006481 p00X9 N69- 19899 

Local time asymmetries in increase of electron fluxes 
in outer Van Alwen zone during substorms 
(NASA-CR- 1004 191 p0089 N69-20849 

Plasma proton and plasma electron prototype and 
flight models 

fNASA-CR-l22351) p0097 N72-18715 

OGO I and 3 spectrometer and ion chamber data 
on dynamic processes governing electrons in radiation 
bells, and applicability of diffusion theories and 
magnetic field models 

(NASA-CR- 1 274551 p0098 N72-28802 

Comparison of simultaneous particle detector and 
search coil magnetometer measurements of precipitating 
particles and field aligned currents from OGO-D 
INASA-TM-X-66224] p0102 N73-2I367 

User guide to microfilm records of data obtained in 
energetic particle experiment with OGO-5 
IUCRL-51307] p0l02 N73-31150 

TTic inner zone electron model AE-5 
[NASA-TM-X-699871 p0106 N74.20502 

Energetic electrons and protons observed on OGO-5, 

March 6-10, 1970 

[NASA-CR- 1 392651 pOI09 N74-74662 

Energetic electron and proton solar particle 
observations on OG05, January 24-30, 1971 
[NASA-CR- 1392661 p0l09 N74-74663 

ELECTROSTATIC GENERATORS 

HF electrostatic waves generation by electrons in 
magnetosphere 

p0033 A70-30083 

ELECTROSTATIC PROBES 

Electron depletion in the wake of ionospheric 
spacecraft- A comparison between results from 
Langmuir prob»es and antennas. 

p0072 A73-34783 
Energy distribution of photoelcclrons emitted from 
a surface on the OGO-5 sateUitc and measurements 
of satellite potential. 

p0076 A74- 17648 
Instrumentation and calibrations of low energy 
proton and electron experiment for Orbiting 
Geophysical Observatories 

[NASA-CR'68558] p0084 N66- 13640 

OGO-E electrostatic spectrometer measurements on 
electron flux near magnetopause 

pO095 N71-25273 
A satellite ion-electron collector: Experimental effects 
of grid transparency, photoemission, and secondary 
emission 

(NASA-CR- 139262] p0l09 N74-74638 

ELECTROSTATIC WAVES 

Fast time-resolved spectra of earth bow shock 
electrostatic turbulence based on broadband analog 
electric data from OGO-5 

p003l A70-29111 

HF electrostatic waves generation by electrons in 
magnetosphere 

p0033 A 70-30083 
Electrostatic turbulence in bow shock magnetic 
structures observed by OGO 5, explaining turbulence 
as ion acoustic or Buncman mode due to two stream 
instability 

p0035 A 70-36006 
Atmospheric VLF electromagnetic emissions and 
electron instabilities data from satellite observation, 
detailing source regions, large amplitude electrostatic 
waves and wave-pariide correlation 

p0049 A7 1 -30952 
Turbulence of electrostatic electron cyclotron 
yarmonic waves observed by OGO-5. 

p0060 A72-35599 
Magnetosphcric observations in C^O 5 plasma wave 
experiment, emphasizing dccirostaiic wave particles 
interaction with plasma 

p0065 A73- 13883 
Field-aligned currents, plasma waves, and anomalous 
resistivity in the disturbed polar cusp. 

p0069 A73-29964 


ELECTROSTATICS 

Weak electrosutic turbulence observation in earth 
bow shock magnetic field gradient, suggesting cyclotron 
drift instability role 

p0063 A72-44523 

Charged particle distribution study in near earth 
region using orbiting spherical electrostatic analyzers 
or plasma probes 

1AD-7008W1 p0092 N70- 28003 

EMISSION SPECTRA 

Electromagnetic emissions in vicinity of proton 
gyrofrcqucncy from OGO 2 satellite measurements, 
noting sweep frequency receiver PCM and Rayspan 
special purpose data 

p00l3 A68-31481 
Magnetosphcric VLF banded emissions spectral 
analysis, investigating OGO-5 data by high lime 
resolution spectral techniques 

p0047 A7 1-24788 
Global nitric oxide and gamma emission 
measurements with Ebert-Faslie scanning spectrometer 
onboard polar ojbiting CXjO 4 satellite 

p0064 A73- 10878 
Atomic oxygen emission line at 6300 A for low 
latitudes observed by OGO-D satellite 
(NASA-TM-X-65913] p0098 N72-26309 

Possible low energy (E less than keV) nonihcrmal 
X-ray events --- analysis of proportional counter 
detector data from OGO-5 

p0107 N74-21450 
Optical, hard X-ray, and microwave emission during 
the impulsive phase of flares — analysis of optical 
impulsive component in solar flares 

p0I07 N 74-2 1458 

ENERGY ABSORPTION 

Quiet-time solar neutron flux upper limit from 
OGO-6 neutron detector, evaluating solar cosmic ray 
acceleration, nuclear reaction and energy region 

p0074 A 73-4 1498 

ENERGY DISSIPATION 

Measurements of electron detection efficiencies in 
solid state detectors. 

p0061 A 72-39401 

ENERGY DISTRIBLTION 

Triaxial electron spectrometer, mounted on OGO-5 
spacecraft, measures flux and energy distributions of 
electrons, noting electron multiplier 

p0005 A66-23689 
OGO 3 observation of low energy protons and 
electrons in earth magnetosphere, noting narro'w peak 
of relatively high low-energy particle intensities 

pU008 A 67- 263 12 
Flux, energy distnbution and density of ions and 
electrons in magnetosphere plasma during solar aetsviiy 
period determined by OGO-3 electrostatic probes 

p00i2 A68- 29421 
Energetic radiation from solar flares 
(B03940-0001 pOm 

ENERGY LEVEL-S 

Low energy cosmic rays modulation and heliocentric 
gradient during solar minimum, comparing OGO I and 
2 ion chamber measurements with other space and 
ground observations 

p0044 A7M8128 

ENERGY SPECTRA 

Measurement of differential energy spectra of 
protons, helium nuclei and heavy nuclei by cosmic 
radiation telescopes mounted on PCXjO and Pioneer 
satellites 

p0004 A66-23684 
Primary cosmic ray charge and energy spectra for 
helium through oxygen during 1965 minimum solar 
modulation effect 

p0005 A 66- 26348 
Explorer 18 satellite measurements of proton energy 
spectra in region corotating with sun. noting modulation 
of galactic cosmic radiation and source of continuous 
particle accelerations 

p0005 A66- 34754 
Chemical abundances and energy spectra of nuclei 
in galactic radiation measured in interplanetary space 
bv OGO-I satellite 

p0006 A66-34833 
Skyhook balloon flight Geiger counter cosmic ray 
monitor measurements of energy and charge spectra 
of galactic ravs at solar minimum 

p0006 A66-34847 

Energy spectra and abundances of elements He 
through Si of galactic cosmic ray above 20 Mev per 
nucleon in nuclear charge range between 2 and 26 
p0006 A67-II687 


Electron energy spectra analyzed in earth 
magnetosphere using OGO 3, noting relation to radial 
ditfancx 

p0007 A67- 19926 

Nuclear abundances of galactic and solar cosmic rays, 
discussing detector electronics system for measurement 
of panicle energy spectrum 

p0008 A67-25852 
OGO 3 observation of low energy protons and 
electrons in earth magnetosphere, noting narrow peak 
of relatively high low-energy particle intensities 

p0008 A67-26312 
Solar and galactic particle spectra and composition 
measured with cosmic ray telescope mounted on 
satellite 

p0008 A67-27249 
Electron measurements near weak aurora during 
rocket flight 

p0008 A67-33595 
Charged particles of extraterrestrial ring current 
during geomagnetic storms, with OGO 3 measurements 
of proton and electron differential energy spectra 

p0009 A67-37401 
Highest differential energy range of X rays during 
July 1966 solar flare suggests nonthcrmal 
bremssirahlung origin of hard flare X rays 

pOOll A68-I7769 
Differential energy spectra of low energy protons and 
positive ions in earth inner radiation zone, using 
electrostatic analyzers aboard OGO-3 satellite 

pOOll A68- 17771 
Auroral electron energy spectra measured from 180 
to 250 km using electrostatic analyzer and channeltron 
detector, discussing electron flux 

p0012 A68-25969 
Low energy solar cosmic ray experiment for OGO-6 
u^ing double diffused depleted silicon diodes 

p00l2 A68-27616 
Ambient electron energy spectrum secondary peak 
determined from unducted magnelospherically reflected 
whistter mode radiation measurements 

pOOlS A68-38428 
Proton and He nuclei differential energy spectra and 
intensity variations in interplanetary space m 1-20 MeV 
per nucleon energy range 

pOOlS A68-41420 
Primary cosmic ray energy spectra and charge 
composition during 1965 solar modulation minimum, 
using scintillator photomultiplier detector on OGO I 
p00l6 .A 68-4 1431 
Low energy cosmic ray nuclei propagating m 
inlcrr.tdlar space analyzed by telescope onboard OGO 
\ 

p00I6 A68-41434 
Electron detector for OGO-E to measure flux and 
energy spectrum of electrons in primary cosmic rays 
(IEEE PAPER 3C-41 p0019 A69-19198 

Cosmic ray nuclei energy spectra and abundances 
above 20 Mcv/nucleon determined by OGO-1 satellite 
experiment, considering He, B. C. N, O, Ne, Mg, Si, 
Mn. Fe, Co and Ni 

p0019 A69-20067 

Solar protons in magnetosphcric tail after flare of 
July 7, 1966 with isotropic pitch angle distribution, 
expressing energy spectrum as exponential in rigidity 
p0020 A69-21699 
Quiet time primary cosmic ray electron flux and 
energy spectrum from 10 to 200 Mev in interplanetary 
space observed by OGO 5 satellite 

p0027 A70-I2902 
Cosmic ray electron and positron differential energy 
spectra during solar quiet limes from OG05 satellite 
observations in interplanetary space 

p0036 A70- 38096 
Interplanetary cosmic ray positrons energy spectral 
component with origin different from interstellar 
mesons decay 

p0036 A 70-38098 
Long term variations of cosmic ray electron spectrum 
above 500 MeV from balloon and satellite observations, 
noting reduction during Forbush decreases 

p0037 A70-3KI05 

Low energy galactic cosmic radiation energy spectra 
and charge composition in 2-14 Z range by OGO-5, 
suggesting two component model for origin 

p0037 A 70-38 127 
Directional differential energy spectra for proton 
intensities in outer radiation zone near magnetic equator 
from satellite observations 

p0043 A71-17261 
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Quid time fluxes and differentui energy spectra of 

protons and alpha particles at 2-20 MeV measured by 

cosmic ray detectors on 000-3 

p0044 A7M8127 
Solar flare electrons ai 10-200 MeV region, discussing 
energy spectra and time history 

pOOI4 A7M8170 
Cosmic ray neutron leakage flux and energy spectrum 
measurements in 0.01-10 MeV range by OGO 6 
satellite-bonte neutron detector 

p0054 A72- 10877 
Nonthermal electron spectra hardness limit during 
flash phase of solar flares from OGO-5 observation 

p0055 A72- 14561 
Heavy nuclei enrichment in solar accelerated 
particles, discussing differential energy spectra, 
photosphcric and coronal abundances, satellite 
observation and agreement with galactic cosmic rays 

p0055 A72-I5366 
OGO-5 measurement of 10-200 MeV cosmic ray 
electron energy spectra, discussing quiet time flux 
intensity 

p0055 A72-16719 
Behavior of outer radiation zone and a new model 
of magndospheric substorm. 

p0063 A72-44850 
The 1972 cosmic ray electron spectrum above 0.5 
GcV. — mechanism for distortion by solar 
modulation 

p0078 A74-27700 
On the origin of low energy heavy nuclei below 
approximately 30 MeV per nucleon obsersed in 
interplanetary space during quiet times, 1968-72. 

p0078 A 74-30 156 
The cosmic ray electron spectrum and its modulation 
from 1968 through 1972. 

p0079 A74-30204 
Earth satellite experiment for measuring the charge 
and energy spectra of the primary cosmic rays 

[B01634-000] ' pOltl 

Energy spectrum of cosmic-ray electrons from 0.5 
to 10 GeV 

[B14744-000I p0U2 

Trapped electron environment in inner and outer 
radiation belts - tables and graphs 
{NASA-SP-3024-VOL-2) p0084 N66-35685 

Propagation of high energy solar protons as observed 
by OGO C spacecraft 

p0089 N69-23730 
Differential energy spectra of cosmic ray protons and 
helium nuclei dominated by solar modulation of local 
interstellar spicctra, and numencal solutions to transport 
equation 

(NASA-CR-130298] pOlOO N73- 15837 

Satellite measurement of cosmic ray abundances and 
spectra in charge range 2 equal to or less than 7 equal 
to or less than 10 

tNASA-CR-135786] p0103 N73-33777 

ENERGY STORAGE 

Magnetic storm effects on neutral atmospheric 
composition above 400 km. discussing energy 
deposition 

pC055 A72-I3518 

ENERGY TRANSFER 

Probe for measuring energy transfer between satellite 
and upper atmosphere 

p0004 A66- 15922 

Gas-surface energy transfer experiment on OGO-6 
satellite, measuring upper atmosphere kinetic energy 
flux to determine accommodation and drag coefficients, 
density, etc. 

p0024 A69-36680 

Solar w ind 10-9900 cV electron flux, evaluating energy 
transport in plasma rest frame 

p0055 A72- 13507 

Energy and diffusive mass transport relation to 
thermospheric circulation, composition, temperature 
and mass density from three dimensional two 
constituent magnetic storm model 

p0070 A 73-2997 5 

Gas-surface interaction studies 
(B20296-000I p0H3 

Bombardment of OGO-6 surfaces by high-energy 
particles 

[B20297-000] p0M3 

Instrument repon for design of the gas-surfacc energy 

iran.-fer experiments for OCtO-F 
IB20953-000) p0ll3 

environment models 

Models of trapped electron environment of inner 
radiation belt at synchronous orbit altitudes 

1NASA-SP-3024-VOI.-3I p0085 N67- 19899 

VIM2 


ENVIRONMENTAL RESEARCH SATELLITES 

Magnetic property tests on OGO and environmental 
research satellites 

p0090 N69- 33977 

ENVIRONMENTAL TESTS 

Continuous-channel electron multipliers degradation 
in spacecraft environment simulation laboratory 
equipment 

p0021 A69- 29565 

EQl ATORIAL ELECTROJET 

Equatorial electrojet characteristics observation 
during 1967*1970 with POGO saicllilc-borne 
magnetometers, noting anomaly characterized by sharp 
negative V-signaturc in width and variable amplitude 
p0070 A73-31768 
POGO satellite observed elcctroject signature data 
comparison with daily geomagnetic variation amplitude 
measurement at equatorial ground station in India 
p0070 A 73- 3 1769 
POGO saieilite observed electrojet current data 
comparison with ground measurement at Ibadan, 
discussing data ratios variation by upper earth mantle 
conductivity structure 

p0070 A73-31772 
POGO satellite observation of electrojet profiles 
compared with H variation around measurements, 
interpreting data by classical band current model 

p0070 A 73-3 1773 
Correlation of satellite estimates of the equatorial 
electrojet intensity with ground observations at Addis 
Ababa 

[B15846-000] p01l2 

Results of OGO 4 and 6 spacecraft observations of 
equatorial electrojet 

[NASA-TM-X-659951 p0099 N72-30823 

EQU ATORIAL ORBllS 

C, N and O nuclei abundances in radiation belt near 
geometric equator, using data obtained by OGO-5 
satellite in 1968 

p004l A71-13475 

equators 

Far U V equatorial airglow and aurora intensities and 
occurrence frequencies from satellite observation 

p004l A7M1504 

ESC APE VELOCITY 

Measurements of the atmospheric neutron leakage 
rate 


EXOSPHERE 


p0076 A74- 15356 


Response of ionospheric and exospheric electron 
contents to partial solar eclipse, using OGO 1 satellite 
p00l5 \68-38439 

Latitudinal variations in exosphere thermal ion 
composition, examining evidence of solar and 
geomagnetic control of ion distribution 

p0016 A68-41673 
Ion depletion in high latitude exosphere, considering 
OGO 2 simultaneous observations of positive ion 
concentration, VLF signal propagation and whistlers 
p0023 A69-34939 
Exospheric neutral hydrogen temperature diurnal 
variation from satellite resonance filter data, suggesting 
Lyman alpha source external to geocorona 

p(X>40 A70-43852 
Lyman alpha radiation scattering observation by 
satellites, obtaining geocoronal atomic hydrogen 
distribution in thermosphere and exosphere 

p0Q42 A71- 14028 
Seasonal density variations in thermosphere and 
exosphere, obtaining model from Explorers 19 and 39 
drag measurements for comparison with OGO-6 mass 
spectroscopy 

p005l A7 1 -33802 
OGO-6 measurements of supercooled plasma in the 
equatorial exosphere. 

p0068 A73-22066 
Measurement of ionospheric and exospheric electron 
content using radio beacons on orbiting geophysical 

observatories: Compilation of data and final report 

(B18548-0001 p0ll3 

Observed variations of the exo.sphcric hydrogen 
density with exospheric teniperaiurc 
[B226 14-000) p0114 

Evaluation of radio beacon data from satellite 
observation of earth exosphere - data scaling 
techniques 

INASA-CR-683071 p0084 N66-I2993 

EXPERIMENTAL DESIGN 

OGO iriaxia! search coil magneiomeier for measuring 
earth magnetic fluctuations, discussing design rationale 
and observation resulis 


p0024 A69-36675 


SoloBT cosmic ray experiment for the first Orbiting 
Geopiiysical Observatories 
iB03937-000) pOItl 

Experiment data analysis report OGO-3: Experiment 

no. I 

IB03945-000) pOni 

E.xpcriment data analysis report OGO- A; Experiment 
no. I 

(B03944-0001 pOm 

MicTometeoroid experiment on the OGO 4 satellite 
lB(M2t>J-0001 pOIll 

University of Michigan radio astronomy experiment 
aboard the OGO-5 spacecraft 
lBl47I^{-000] p01l2 

Sufrwmary and future work (OGO-4 and OGO-6) 
[B15lt49-(X)0) p0ll2 

The Orbiting Geophysical Observatory - tool for 
space (research 

(NASA TN-D- 1450) p0082 N62-15053 

Smatl Explorer and large orbiting observatory classes 
of scwBufic satellites 

(NA&A-TM-X-5526I! p0083 N65-29783 

Response characteristics of ionization chamber and 
spectrooieicr experiments aboard Orbiting Geophysical 
Observatory (OGO) 

[CR-S7I p0084 N67-137IO 

Design of OGO-E experiment to measure energetic 
X-ravK electrons, protons, and alphaparticle emissions 
from volar flares 

(NAS.VCR-122509) p0098 N72-28812 

EXPU3RER SATELLITES 

Small Explorer and large orbiting observatory classes 
of scientific satellites 

INAS.A-TM-X-55261] p0083 N65-29783 

EXPIORER 12 SATELLITE 

Cosmic ray experiments for Explorer 12 and the 
Orbitiftg Geophysical Observatory using GcigcrMuller 
counters, and scintillation counier telescopes 

pOOO! A63- 20022 

EXPLORER 18 SATEI.LITE 

Explorer 18 satellite measurements of proton energy 
spectra in region corotating with sun, noting m.odulation 
of galactic cosmic radiation and source of continuous 
partidc accelerations 

p0005 A66-34754 

EXPUIRER 31 SATELLITE 

Enhancements of red arc during maximum solar 
activity 

p0097 N72-23334 

F\PU>RER 33 SATELLITE 

Cosmic tay electrons and solar flare panicles from 
OGO-h and Explorer 33 data for identifying solar flare 
electrons 

p0090 N69-38983 

Reply 

(NASA-TM-X-70215) p0108 N74-74627 

EXPLORER 35 SATELLITE 

Four years of dust particle measurements m cislunar 
and seicnocentric space from Lunar Explorer 35 and 
OGO 3 

(B15918-000) p01l2 

EXTRATERRESTRIAL RADIATION 

Fluxgate magnetometer for OGO-E spacecraft in 
observing MHD waves and magnetic field structures 
in space 

p0007 A67- 15724 
Extraterrestrial hydrogen Lyman alpha emission 
source, investigating interstellar wind with OGO 5 
satellitje 

p0047 A71-24438 
New interpretations of extraterrestrial Lyman-alpha 
observations. 

p0065 A73-12323 
Extraterrestrial ultraviolet radiation and the 
parameter of the HI medium near the sun. 

p0073 A73-39074 
Integrating type ionization chamber applied to 
measurements of radiation in space 
(NASA-CR-90060) p0087 N68- 10422 

Measurement of extraterrestrial Lyman alpha 
emission by OGO 5 satellite while outside geocorona 
pOlOO N73-10812 
Development of model of scattering of solar Lyman 
alpha from spatial distribution of neutral hydrogen in 
interplanetary space 

pOlOO N73-10813 

A nu>del environment for outer zone electrons 
I NASA-TM-X -699891 p0106 N 74-20503 

EXTRATERRESTRIAL RADIO WAVES 

Magnetic fluctuations in ELF and VLF waves in 
space, discussing whistler phenomena and applications 
in magnetosphcric probes 

p0056 A72-21189 
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GALACTIC RADIATION 


i 


i 


tXTRtMELY U)W FREQI ENCIES 

OGO S observation oMJLF feoroasneuc fluctuation 
at polar cusp boundaries in terms of ionospheric drift 
wave and Kelvin-Hdmholtz instabilities 

p0068 A73-24744 
Postmidnight chorus: A substorm phenomenon. — 
outer magnetosphere 

p0076 A74- 18364 
Intensity variation of elf hiss and chorus during 
isolated substorms 

(B22603-000] pOl 14 

OGO-D electromagnetic wave propagation 
measurements with whistler and hiss formations in 
plasmasphere 

[NASA-CR-1303511 pOlOO N73-16I26 

EXTREMELY LOW RADIO KREQtENCIES 

Magnetospheric ELF noise, discussing OGO 3 
spectrum analysis 

pOOI9 A69-I8834 
OGO 4 satellite observed band limited ELF hiss 
characteristics explanation by model based on 

generation at large wave normal angle in equatorial 

region 

p0057 A72-23008 
A correlated study of ELF waves and electron 
precipitation on OGO-6. 

p0077 A74-24766 


F 


F REGION 


Radiative recombination of atomic oxygen ions in 
nighttime F region UV radiation detected by 
polar-orbiting OGO 4 satellite 

p0023 A69-34957 
Geomagnetic effect on the neutral temperature of the 
F region during the magnetic storm of September 
1969. 


p0060 A72-35603 
Atomic oxygen green line emission in nightglow from 
OGO-F photometer triMervatioiu, rakuiatim tropical 
F region electron density spatial distribution 

p0060 A72-35604 
Theoretical calculations of the F-region tropical 
ultraviolet airglow intensity. 

p0062 A 72-42418 
Source and identificaliun of heavy ions in the 
equatorial F layer. 

p0063 A72-44516 
OGO-6 measurements of supercooled plasma in the 
equatorial exosphere. 


p0068 A73-22066 
OGO 6 retarding potential analyzer observation of 
vertical and longitudinal gradients in ion concentrations 
below F region peak near magnetic equator 

p0068 A73-24738 
Magnetic control of near equatorial neutral 
thermosphere, calculating F region ionization anomaly 
and molecular nitrogen and atomic oxygen density 
latitudinal variations 


p(^9 A73-26997 
A catalog of ionospheric F region irregularity 
behavior based on OGO-6 retarding potential analyzer 
data 


p0075 A74-I2640 
Geophysical properties of the ionospheric 

irregularities responsible for radio scintillation. 
lAIAA PAPER 74-53] p0077 A74- 18754 

In situ measurements of the spectral characteristics 
of F region ionosphenc irregularities. 

p0078 A74-27695 

OGO-6 ion concentration irregularity studies 
INASA-CR-132814} p0103 N73-32286 

OGO-6 experiment F-03 — analysis of data obtained 
with retarding potential analvzcr 
[NASA-CR- 1 329431 pOI06 N74-20542 

F 2 REGION 


Meteoric metallic ions above F 2 peak, discussing 
current density and transport mechanisms 

p0039 A70-43841 
Oxygen ion anticorrclation to molecular ion 
concentrations from OGO 6 observations in F 2 
region 



p0062 A72-42016 
ISIS-I satellite observations of the ionosphere at high 
southern latitudes. 

p0068 A73-25753 

F\n I AE 

Emission structure of targe electron active region 
McMaih plage 8905 mapped by 40 keV solar flare 
electrons 


p0044 A7M7918 


FAILURE ANALYSIS 

Design, test evaluation, and performance failure 
anstysh of ion mass spectrometer for OCO-F 
INASA-CR-111146I p0094 N7I-10588 

FAR L LTRAVIOLET RADIATION 

Auroral arcs far UV observations by OGO 4, 
discussing luminosity, morphology, position, etc. 

p0030 A 70-23493 
Far UV equatorial airglow and aurora intensities and 
occurrence frequencies from satellite observation 

p004l A71-11504 

Impulsive hard X ray and far UV emission during 
solar flares 

p0045 A71-19825 
Auroral spectrum analysis in 1200-4(X)0 A’ band, 
obtaining photon emission rates 

p0058 A 72- 26402 
Theoretical calculations of the F-region tropical 
ultraviolet airglow intensity. 

p0062 A72-424I8 

FARADAY EFFECT 

Protonosphcric electron concentration profiles based 
on Doppler and Faraday effects 
[NASA-CR* 100778] p0089 N69-24521 

FIELD EMISSION 

OGO-E study of electric field emissions at 
geomagnetic equator 

(NASA-CR- 126238) p0097 N72-22383 

FIELD STRENGTH 

Fluxgate and Ru vapor magnetometers for space 
measurements over wide field intensities, reducing 
electronic phase shift and experiment weight 

p0032 A 70-30045 

FIELD THEORY (PHYSICS) 

Solar cosmic rays entry into magnetosphere, showing 
entrance on smoothly connected field lines 

p0032 A70-30059 
Effects of season altitude and pitch angle on electron 
precipitation from OGO-D data 
(NASA-TM-X-66260) p0102 N73-25868 

FINE STRL CTL’RE 

Collision free earth shock wave gross and fine 
structure deduced from OGO 5 plasma diagnostics 
lAIAA PAPER 69-6761 p0023 A69-33452 

Satellite plasma diagnostics for electric and magnetic 
fields and fine structure of collisionlcss shocks in solar 
wind plasma flows and interplanetary shocks 

p0032 A70-30069 

FLUORESCENCE 

Satellite ultravioiei measurements of niinc oxide 
fluorescence with a diffusive irausport model. 

p0074 A73 41925 

FLUX (RATE) 

Explorer 18 satellite measurements of proton energy 
spectra in region corotaiing with sun, noting modulation 
of galactic cosmic radiation and source of continuous 
particle accelerations 

p(X)05 A66-34754 

Electron spectra, pitch angle distributions and total 
ionization measured throughout radiation belts by 
satellite magfetic spectrometer and integrating 
ionization chamber 

p0008 A67-25807 

Electron measurements near weak aurora during 
rocket flight 

p0008 A67-33595 

Auroral electron energy spectra measured from 180 
to 250 km using electrostatic analyzer and channeltron 
detector, discussing electron flux 

p00l2 A 68-25969 
Solid state detector system for electron measurements 
on (XjO-6 

pOOI4 A68-34540 

Electron detector for (XjO-E to measure flux and 
energy spectrum of jicctrons in primary cosmic rays 
[IEEE PAPER 3C-4) pOOI9 A69-19198 

Description of CXjO-I and OG^3 counting rate 
processing and resultirg caia. Cosmic ray spectra and 
fluxes experiment on CXjO-1 and OGO-3 
[B037 16-0001 pOIll 

Models of trapped electron environment of inner 
radiation belt at synchronous orbit altitudes 
[NASA-SP-5024-VOL 31 n00«5 N67- 19899 

Electron fluxes from 50 keV to 4 MeV in inner 
radiation belt by spectrometer on OGO I and 3 
[NASA-CR-1006481 poOSo N69- 19899 

Local time asymmetries in increase i>f dectron fluxes 
in outer Van Allen zone curing sub^Mrms 
[NASA-CR- 1004191 p0089 N69-20849 

Electron density profiles and production rates 
associated with 30 Jan. i968 large X ray flare event 
[RSD-63) p0096 N7l 36131 

The inner zone electron model AE-5 
[NASA-TM-X-69987I p0106 N74-20502 


FLUX DENSITY 

Meteors and micrometeoroids influx near earth 

(1965-1967) 

p00l4 A68-35397 
Production processing of the data obtained by the 
UCL.A OGO-5 fluxgate magnetometer 
(BI2880-000) p0112 

Digital offset field generator for dynamic range 
extension of magnetometers 

p0090 N69-33963 

FOKKER-PLANCK EQUATION 

Solar flare particle propagation: Comparison of a 
new analytic solution with spacecraft measurements. 

p0068 A73-24727 
Analytic solution to complete Fokker-Planck 
equation for solar flare particle propagation 
[N A SA-C R - 1 224061 p0098 N 72-298 1 8 

FORBUSH DECREASES 

Long term variations of cosmic ray electron spectrum 
above 500 MeV from balloon and satellite observations, 
noting reduction during Forbush decreases 

p0037 A70-38105 
Forbush decreases and long term cosmic ray particle 
intensity changes, investigating spectral variations 
p0044 A71-I8I37 
Short-term intensity fluctuation of cosmic-ray 
electrons between 0.5 and 10 GcV. 

p0079 A74-31903 

FREE ELECTRONS 

Solar flare injection and propagation of low energy 
protons and electrons in 7-9 July 1966 solar particle 
event 

p0014 A68-37148 

FREQUENCY DISTRIBI TION 

Magnetic fluctuations in various frequency ranges, 
associated with earth bow shock, detected with search 
coil magneto meter on OGO 3 

p0026 A69-40501 

FREQUENCY RANGES 

(XjO- 6 electric and electromagnetic fields 
measurement for ionosphere using dipole antenna, 
emphasizing broadband observation covering whistler 
mode waves 

p0024 A69-36677 

FREQUENCY RESPONSE 

Drifting whistler frequency cutoff phenomena 
(striations) observation in low latitude by POGO 
satellites, discussing interpretation based on 
propagation effect 

O0052 A7 1-39746 

FKEQl ENCY SHIFT 

Nonducted VI E walking trace whistlers and Doppler 
shifts in fixed frequency transmissions idcnuticd on 
OGO midSaliiudc spcctregraphic records 

p0028 A70-15116 


G 


GALACTIC RADIATION 

Differential response curves and mean rigidity of 
response of ion chambers aboard balloons and satellites 
in free space during long-term cosmicray variation from 
I960 to 1965 

p0003 A65-33664 
Chemical abundances and energy spectra of nuclei 
m galactic radiation measured in interplanetary space 
by OGO-I satellite 

p0006 A66-34833 
Skyhook balloon flight Geiger counter cosmic ray 
monitor measurements of energy and charge spectra 
of galactic rays at solar minimum 

p0006 A 66- 34847 
Energy spectra and abundances of elements He 
through Si of galactic cosmic ray above 20 Mev per 
nucleon in nuclear charge range between 2 and 26 

p0006 A67- 11687 
Solar modulation of galactic protons and He nuclei 
during last solar cycle analyzed according to Parker 
theory 

p0007 A67-199I3 
Nuclear abundances of galactic and solar cosmic rays, 
discussing detector electronics system for measurement 
of particle energy spectrum 

p0008 A67-25852 
Solar and galactic particle spectra and composiiion 
measured with cosmic ray telescope mounted on 
satellite 

p0008 A67-27249 
OGO cosmic ray measuring device involving charged 
particle detectors to measure spectra and chemical 
composiiion over selected energy intervals 

p0012 A68-27615 

VIM3 
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Low enersy galactic cosmic radiation energy spectra 
and charge compbsiiion in 2-14 Z range by OGO*S, 
suggesting two component model lor ongin 

p0037 A70-38I27 
High energy galactic gamma rays search onboard 
OGO-5, tabulating results 

p0038 A 70-40690 
Galactic gamma ray intensity near Cygnus by OGO-5 
spacecraft-borne telescope with acoustic spark chamber, 
discussing source intensity 

p0038 A70-40691 
Heavy nuclei enrichment in solar accelerated 
particles, discussing differential energy spectra, 
photospheric and coronal abundances, satellite 
observation and agreement with galactic cosmic rays 
p0055 A72- 15366 
Solar electrons, galactic electron radiation 
modulation and spectrum of high energy cosmic ray 
electrons. 

p007l A73-33293 
Multiple parameter analysis of galactic and solar 
cosmic rays for chemical composition and charge 
distribution 

p009l N69-38984 

GAMMA RAYS 

High energy galactic gamma rays search onboard 
OGO-5, tabulating results 

p0038 A7(M0690 
Galactic gamma ray intensity near Cygnus by OGO-5 
spacecraft-borne telescope with acoustic spark chamber, 
discussing source intensity 

p0038 A70-40691 
Global nitric oxide and gamma emission 
measurements with Ebert-Fastie scanning spectrometer 
onboard polar orbiting OGO 4 satellite 

p0064 A73- 10878 
Search for brief celestial X-ray bursts. — supemovae 
or gamma ray flare stars origins 

p0078 A74-30I49 
Cosmic gamma-ray burst detected with an instrument 
on board the OGO-5 satellite. 

p0080 A74-31942 

OGO-S ftpark-ebamfaer tcten a pr lor guBOia-ray 

astronomy 

IB 18277-0001 p0ll3 

A double gamma-ray spectrometer to search for 
positrons in space 

pono N74-77446 

GAS DENSITY 

Thermospheric atomic oxygen and molecular 
nitrogen densities from OGO 6 neutral atmospheric 
composiiion cxpcrirncni, comparing with prediction by 
Jacchia models 

p0062 A72-42431 
Spatial and temporal behavior of atomic oxygen 
determined by OGO 6 airglow observations. 

p0079 A74-30670 
Latitudinal density distribution of gases in upper 
atmosphere 

p0094 N7I-25267 

GAS-METAL INTERACTIONS , 

Gas-surface energy transfer experiment on OGO-6 
satellite, measuring upper atmosphere kinetic energy 
flux to determine accommodation and drag coefficients, 
density, etc. 

p0024 A69-36680 

GAS-SOLID INTERFACES 

Role of gas-surface interactions in the reduction of 
OGO-6 neutral particle mass spectrometer data. 

p0073 A73-38941 

GASES 

Gas-surface interaction studies 
IB20296-000] p0U3 

Instrument report for design of the gas-surface energy 
transfer experiments for OGO-F 
[B2095 3-000) p0113 

Initial results from OGO-6 gas-surface experiment 
[B20954-0001 p0ll3 

GEGENSCHEIN 

Orbiting Geophysical Observatory (OGO) for cosmic 
ray, radio astronomy and Gegcnschcin experiments 
including satellite description and orbit data 

p0003 A65-2243I 
Display and processing program for data from 
gegcnschcin photometry experiment from OGO-B 
(NASA-TM-X-55907J p0086 N67-35595 

EIGER COl NTERS 

Cosmic ray experiments for Explorer 12 and the 
Orbiting Geophysical Observatory using GcigerMuller 
counters, and sciniillaiion counter telescopes 

pOOOl A63-20022 


Skyhook balloon flight Geiger counter cosmic ray 
monitor measuremenu of energy and charge spectra 
of galactic rays at solar minimum 

p0006 A66-34847 

Response to environment and radiation of an 
ionization chamber and matched gciger lube used on 
spacecraft 

[NASA-CR- 139255] p0108 N74- 74624 

GEMINID METEOROIDS 

Geminid meteoroid dust particles detection, 

determining velocity and orbital elements from OGO 

3 flux measurements 

p0050 A7 1-3374 1 

GEOCENTRIC COORDINATES 

Position and shape of neutral sheet in geocentric solar 
magnciosphcric coordinate system from geomagnetic 
tail measurements 

pOOlO A68- 13469 
Electron densities between inner edge plasma sheet 
and plasm aspherc as function of geocentric radial 
distance from OGO-3 electrostatic measurements 

p0039 A 70-43834 

GEOCORONAL EMISSIONS 

Solar Lyman-aipha radiation observed by OGO 4 
spacecraft showing short term fluctuations 
superimposed with monthly variation 

p0028 A70- 15128 
Exosphenc neutral hydrogen temperature diurnal 
variation from satellite resonance filler data, suggesting 
Lyman alpha source external to geocorona 

pOOW A70-43852 
Lyman alpha radiation scattering observation by 
satellites, obtaining gcocoronal atomic hydrogen 
distribution in thermosphere and exosphere 

p0042 A71-14028 
Neutral hydrogen Lymari alpha measurements in 
outer geocorona and in interplanetary space by two 
channel photometer on OGO 5 

p0059 A 72-32955 
Interpretation of OGO-5 Lyman alpha measurements 
in the upper geocorona. 

p0066 A73- 19233 
Geocotoftal hydrogen measurement experiment on 
OGO-E - methods of obtaining orbital and spacecraft 
parameters for data analysis 

[NASA-TM-X-552761 p0083 N65-3065I 

Development of model of scattering of solar Lyman 
alpha from spatial disinbuiion of neutral hydrogen in 
interplanetary space 

pOlOO N73-10813 

GEOELECTRICITY 

High latitude eieciron bursts cHscr^'ed hv OGO 4, 
postulating electric field acceleration mechanism 
beyond 3 earth radii for ambient thermal plasma 
electrons 

p00l7 A68-43443 
Magnetic and electric field changes across earth bow 
shock and magncloshcath, discussing Pioneer 8 and 
OGO-5 data 

p0036 A70-37483 

GEOMAGNETIC HOLU)W 

OGO-B and OGO-E measurements on 

magnetospheric field magnitudes and disturbances 
caused by ring currents 

p0095 N71-2527I 

GEOMAGNETIC LATITIDE 

Suprathermal electron temperature and ion 

composition as fund on of geomagnetic latitude in polar 
ionosphere, using Explorer 31 mass spectrometer 
measurements 

p0049 A7 1-30037 
Rate of erosion of daysidc magnetic flux based on 
a quantitative study of the dependence of polar cusp 
latitude on the interplanetary magnetic field. 

p0075 A 74- 14274 
Latitudinal density distribution of gases in upper 
atmosphere 

p0094 N7 1-25267 

GEOM AGNETIC VHCROPl LSATIONS 

Pc i mitropulsation '■nurcc region relation to 
plasmapause, using amplitude and polarization 
measurements 

p0043 A71- 17263 
Geomagnetic micropuKations distribution in 
magnetosphere, using OGO 3 and 5 data 

p0(M6 A7 1-23635 
Band limited micropuUations observed in space 
during magnetospheric substorm by fluxgate 
magnetometer on OGO 5 

p0048 A71-27913 


Nighttime piasrnapause and thermal ion plasma 
struciorcs rclattonshtp to micropulsations, considering 
excitation in post storm recovery and diurnal plasma 
bulge regions 

p0056 A7M7453 
OGO-5 plasmapause crossing correlation with 
ground observations of Pi geomagnetic 
micropulsations 

p0056 A72-2I223 
Correlation of ground-based measurements of 
structured Pc I micropulsations with OGO-V 
plasmapause observations. 

p0067 A73-20652 

GEOM .AGNETIC PL LSATIONS 

Magnetic fluctuations in various frequency ranges, 
associated with earth bow shock, detected with search 
coil magnetometer on OGO 3 

p0026 A69-40501 
OGO 5 observation of ULF geomagnetic fluctuation 
at polar cusp boundaries in terms of ionospheric drift 
wave and Kelvin- Helmholtz instabilities 

p0068 A73-24744 
Postmidnight chorus; A substorm phenomenon. — 
outer magnetosphere 

p0076 A74- 18364 

geomagnetic TAIL 

Resonant compression waves in geomagnetic tail 
estimated for frequency and spatial distribution by 
single layered two dimensional model 

p0028 A70-15127 
Solar flare particles entrance into geomagnetic tail, 
modifying diffusion model 

p0040 A71-11494 
Substorm related magnetic field variations in near 
geomagnetic tail from OGO 5 inbound pass 

p0046 A71-21643 
Solar wind compressed magnetic field in sunward 
magnciosphere and extended geomagnetic tail 
observation by Pioneer 7 spacecraft 

p0O49 A71-30028 
Low energy electron and proton fluxes m geomagnetic 
tail of equatorial magnetosphere forming plasma sheet 
related to auroral oval 

p0049 A7 1-30029 
MagBdoCail changes relationship to solar wind 
magnetic field and magnetospheric substorms from 
ground and satellite data 

p0051 A7 1-33944 
Fartb corotating plasma tail e' idence in plasmapause 
van.ations from high resolution proton disinbuiion data 
obtained by (XiO 4 satellite durmg magnetic storm 
pOOS.i' A7 1-43 166 
.Magnetosphere and adjacent regions magnetic 
surveys by OGO ! and 3 satellites, discussing 
magnetopause, bow shock. magneioshcath, 
geomagnetic tail, ring current and pvilar substorms 
p0055 A 7 2- 12084 
Outer magnetosphere near midnight at quiet and 
disturbed times. 

p0063 A72-445I3 
Substorm related changes in the geomagnetic tail: 
The growth phase. 

p0064 A72-44856 
Geomagnetic tail magnetic and electric fields ULF, 
VLF and ELF fluctuations, considering relationship to 
substorm processes 

p0064 A 72-44857 
Magnetic field strength change in equatorial 
piastnaspherc, considering quiet ring current as 
equatorial sheet current extension of neutral sheet 
current in magnetospheric tail 

p0064 A73- 11732 
Solar wind interaction with geomagnetic field, 
discussing magnetosphere polar cusp region and 
geomagnetic tail neutral sheet structure 

p0065 A73-13871 
Satellite studies of magnetospheric substorms on 
August 15, 1968. I; State of the magnetosphere. 

p0071 A 73-33449 
Synoptic survey for the neutral life in the magnctotail 
during the substorm expansion phase. 

p0073 A73-36275 
The magnctotail and subsiorms. — magnetic flux 
transport model 

p0076 A74- 17742 
Observations of ihc internal structure of the 
magnciupausc. 

p0077 A 74-2 1679 

Plasma tail interpretations of pronounced detached 
plasma regions measured with OGO-5 
IB20951-0001 p0I13 
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VII. 14 


SUBJECT ISDEX 


HEAVY NLCLE! 


Suhstorm and interplanelary magnetic Tield effecti 
on the geomagnetic tail lobes 

[B226M-0001 pOH4 

Magnetosphenc plasma tail study, using thermal 
proton dcnsitv measurements from OGO 4 

pOlOl N73- 17948 

GEOMAGNETISM 

lMP-2 and OGO-1 measurements on plasma 
characteristics in transition region between solar wind 
and geomagnetic field 

p0003 A65-25921 
Geomagnetic field values obtained from OGO-2 
satellite-mounted rubidium vapor magnetometer 

p0007 A67-23244 
Main geomagnetic field data, discussing data 
conversion to computer-readable form 

p0009 A67-36901 
Alpha particle proton ratio of geomagnetic field from 
data from charged- particle telescope on OGO 1 
satellite 

p0009 A67-37412 
Magnetic field observ ations by OGO- 1, with profiles 
of bow shock and magnetopause encounters 

pOOlO A68-110U 


Magnetic field measurements in outer 
magnetosphere, emphasizing boundary regions and 
shock front characteristics 

pOOlO A68-12172 
International geomagnetic reference field model 
described by spherical harmonic coefficients with first 
and second time derivatives 

pOOI2 A68-26625 
Plasmaspherc thermal positive ion structure, 
determining distribution of hydrogen and helium 
positive ions in magnetosphere from OGO 

p00l4 A68-37114 
Latitudinal variations in exosphere thermal ion 
composition, examining evidence of solar and 
geomagnetic control of ion distribution 

p0016 A68-4I673 
Geomagnetic field rntnimom in sovthera Brazil, 
comparing satellites data maps 

p0017 A68-42083 
Sudden magnetic field increase associated with July 
8, 1966 sudden commencement observed by OGO 3 
satellite in magnetotail 

p00!8 A69-II226 
OGO triaxial search coii magnetometer for measuring 
earth magnetic fluctuations, discussing design rationale 
and observation results 

p0024 A69- 36673 
Geomagnetic field model (POGO) to confirm 
eccentric dipole westward velocity secular decrease 
predicted by day length changes 

p0025 A69-37490 
Magnetic dip equator position at E layer and gradient 
with time and altitude, using geomagnetic field 
models 

p0026 A69-42428 
‘ Ion temperature gradient along magnetic field lines 
in outer plasmaspherc by thermal diffusion equations 
compared with electron temperature observations 

p0031 A70- 26568 
Geomagnetic field distortion in high beta 
magnctosphcik regions from CX50 observations for 
quiet and slight wy disturbed conditions 

p0032 A70-30076 
Geomagnetic dipole field disturbances by trapped 
particles, calculating self consistent equilibrium 
configuration for ring current dipole moments 

p0034 A70-31905 
Magnetic and electric field changes across earth bow 
shock and magnetoshcaih, discussing Pioneer 8 and 
OGO 5 data 

p0036 A70-37483 
Inner magnetosphere magnetic field mapping, 
deriving pogo model 

p0038 A70-39349 
Solar geomagnetic seasonal ionization control of 
upper ionosphere longitudinal composition variations 
from polar satellite observations 

p0047 A7 1-24555 
Geomagnetic field models validity from satellite 
data 

p0049 A7 1-29903 
Earth bow shock internal structure based on 
correlated observations of magnetic field. ELF magnetic 
fluctuations and suprathcrmal electrons by OGO 5 
satellite 


Magnelospheric magnetic field distortions under 
quiet and slightly disturbed conditions, obuining scalar 
intensity with OGO 3 and 5 rubidium vapor 
magnetometer 

p0054 A 72- 10886 
Earth bow shock magnetic field data correlation w ith 
OGO 5 flux gale magnetometer. using 

Tidman-Northrop theory 

p0056 A72-19145 
Geomagnetic cutoffs for cosmic-ray protons for seven 
energy intervals between 1.2 and 39 Mev 

p0061 A72-38728 

ULF wave observation by satellite, considering 
geomagnetic activity control of magnetospheric wave 
occurrence 

p0063 A72-42902 
Electron polar cap and the boundary of open 
geomagnetic field lines. 

p0063 A72-44522 
Weak electrostatic turbulence observation in earth 
bow shock magnetic field gradient, suggesting cyclotron 
drift instability role 

p0063 A72-44523 
Satellite studies of magnetospheric substorms on 
August 15, 1968. 2: Solar wind and outer 

magnetosphere. 

p0071 A73-33450 

Quiet time magnetospheric field depression at 2. 3-3.6 
earth radii. 

p0072 A73-33464 
A magnetospheric field model incorporating the 
OGO-3 and 5 magnetic field observations. 

p0074 A 73-43693 
Near-earth magnetic disturbance in total field at high 
latitudes. 1: Summary of data from OGO-2, 4, and 
6. 2: Interpretation of data from OGO-2. 4, and 6. 

pOOSO A74-34019 
World magnetic survey (WMS>- method for 
minimizing limitations of mathematical and graphical 
descriptions of earths magnetic field 
(NASA-RP-277) p0082 N64-27355 

Geomagnetic secular variations, 19(X)-196> 
[NASA-TM-X-55944] p0086 N67-37398 

OGO outer zone observational data on electron 
imentities of earth feomagnelic field 
[NASA-CR-89632] p0087 N67-40126 

Cinematographic display of observations of low 
energy proton and electron spectra in terrestrial 
magnetosphere 

lNASA-CR-9!87tj p0087 N68- i 5232 

Derivation nf International GcomaEneitc Reference 
Eieid with tables of spherical harmonic cuefikicnts and 
test results of various magnetic field modeib 
[NASA-TN-D-6237I p0095 N7I-321‘H) 

Resonant oscillations of gcom.ignrric field in 
magnetosphere caused by solar wind 
[NASA-TM-X-65644) p0096 N71-32519 

Effects of crustal anomalies on satellite measurements 
of ambient geomagnetic field 

p0097 N 72-2334 1 

GEOMORPHOLOGY 

Morphology of thermal and energetic particles in 
inner magnetosphere during geomagnetic disturbances 
and solar cycles 

p0034 A70-30358 

GEOPHYSICAL SATELLITES 

OGO-2 experiment 5010 and OGO-4 experiment 
5010A 

[NASA-CR- 140527) pOI09 N74-76909 

Orbiting Geophysical Observatories S-49, S-50 
fNASA-TM-X-50488) pOllO N74-76913 

Orbiting Geophysical Observatories 
[NASA-CR-140524] pOllO N74-76932 

GEOPHYSICS 

Detection of electric field turbulence in earth bow 
shock, noting wave amplitude correlation with magnetic 
field structure 

p00l8 A69- 14681 

GRAPHS (CHARTS) 

World magnetic survey (WMSE method for 
minimizing limitations of maihemaiital and graphical 
descriptions of earths magnetic field 
[NASA-RP-2771 p0082 N64- 27355 

Trapped electron environment m inner and outer 
radiation bells - tables and graphs 
(NASA-SP-3024-VOL-2) p0084 N66-35685 

Graphical and tabular summaries of ionization rates 
in <pace recorded bv 0<iO vpacecraft ion chambers 
INASA-CR-10788M pfJ092 N70-17448 

GRATINGS (SPECTRA) 

Nonfocusing grazing incidence monochromator 
which utilizes planar gratings and collimating slit 
systems 


GKOtNU STATIONS 

Magnetic field data from OGO-2 spacecraft and 
mfacc magnetic obiervatories, noting magnetic storm 
occurrence and magnetosphere inflation and detection 
nf polar ionospheric cuirenu 

p0018 A69-II125 
Correlation of satellite estimates of the equatorial 
ckctrojei intensity with ground observations at Addis 
Ababa 

|B1 51^6-0001 p01l2 

Observations of whistler mode signal propagation by 
<XiO satellites from very low frequency ground station 
transmitters 

INASA-CR-84869] p0085 N67-30831 

A study of high latitude magnetic disturbance — from 
magnetic field data obtained with (XjO spacecraft and 
ground observatories 

p0l05 N74- 17058 

GVROKREQLENCY 

Electromagnetic emissions in vicinity of proton 
gyrofrequency from OGO 2 satellite measurements, 
noting sweep frequency receiver PCM and Rayspan 
special purpose data 

p0013 A68-31481 
Banded chorus, VLF discrete emissions in 
magnetosphere in single variable frequency band with 
frequency depending on equatorial electron 
gyrofrequency 

p0023 A69-31981 
ElectrK field fluctuations in magnetospheric plasma 
at multiples of local electron gyrofrequency due to 
plasma instability 

p0052 A7 1-37368 
Nonlinear frequency correction to plasma instability 
at half harmonics of electron gyrofrequency as observed 
by OGO 5 near geomagnetic equator outside 
niasmapausc 

p0068 A73-22069 

H 

H ALPHA LINE 

Extralerrestrial hydrogen Lyman alpha emission 

source, investigating interstellar wind with OGO 5 
satellite 

p0047 A7 1-24438 
H alpha subflare associated X-ray burst of 10 October 
1970 oiserved by balloon-borne scintillator and OGO 
5 and SOLRAD 9 satellites 

p0064 A73-I1389 
X -radiation (E greater than 10 keV), H alpha -and 
microwave emission during the impulsive phase of solar 
flares 

p0066 A73-17144I 
AcceJnation of electrons in the absence of deieciabic 
optical Ciires deduced from type 3 radio bursts. H-alpha 
activity and soft X-ray cmis.sion 
(822607^1 p0114 

HALL GENERATORS 

Magnetic Hall probe developed for use in 
spectrotaeter system aboard OGO-E satellite 
IUCRL-H4650-T) p0086 N67-30930 

HARMONIC RADIATION 

TurtMi&nce of electrostatic electron cyclotron 
harmonk waves observed by OGO-5. 

p0060 A72-35599 
Nonisrear frequency correction to plasma instability 
at half haarmonics of electron gyrofrequency as observed 
by OGO S near geomagnetic equator outside 
plasmapuuse 

p0068 A 7 3-22069 
The prevalence of second harmonic radiation in type 
3 burst* observed at kilometric wavelengths. 

p007l A73-32964 

HAW AH 

OGO-4 study 

lNASA-CR-139261) p0l09 N74-74637 

HEAT EU X 

Computation methods and results for orbital data, 
spacecraft angle, and heat input for OGO and 
specificallv for EGO 

lNASA-TM-X-55428) p0084 N66-21006 

HEAVY »NS 

Source and identification of heavy ions in the 
equatoml E layer. 

p0063 A72-44516 

HE WA VtCLEl 

Chemval abundances and energy spectra of nuclei 
in gaboic radiation measured in interplanetary space 
by OGO-1 satellite 

p0006 A66- 34833 
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p0051 A7 1-33943 


p0005 A66- 27326 


HELILM 


SUBJECT ISDEX 


C. N and O nuclei abundances tn radiation belt near 
geometric equ^or, using data obtained by OGO-S 
satetiite in !%8 

p0041 A71-I3475 

Heavy nuclei enhchmcni in solar accelerated 
particles, dh^ussing differential energy spectra, 
phoiospheric and coronal abundances, satellite 
observation and agreement with galactic cosmic rays 
p0055 A7 2* 15366 
Measurements of the iron^group abundance in 
energetic solar particles. 

p0068 A73-23538 
On the origin of low energy heavy nuclei below 
approximately 30 MeV per nucleon observed in 
interplanetary space during quiet times, 1968-72. 

p0078 A 74-30 1 56 

HELIIM 

Explorer 18 satellite measurements of proton energy 
spectra in region corotating with sun, noting modulation 
oi galactic cosmic radiation and source of continuous 
particle accelerations 

p0005 A66-34754 
Horizontal He distribution in upper atmosphere from 
OGO 6 mass spcctromelric data normalization for 
altitude by Jacchia model atmosphere 

p0046 A71-21647 
Distribution of hydrogen and helium in the upper 
atmosphere. 

p0064 A72-45593 
Thermospheric wind effects on the distribution of 
helium and argon in the earth's upper atmosphere. 

p0071 A73-3344I 

The solar cycle variation of the solar wind helium 
abundance 

[B22609-000! pO! 14 

HELILM IONS 

Light ion abundance measurements of OGO satellites 
and field aligned dtffusise equilibrium theory with 
temperature and concentration latitudinal variations 
p002I A69-25157 

Hydrogen and He ion distribution measurements, 
noting seasonal and ktcai magnetic time variability 

A69-31136 

OGO S ion spectrometer for meuttring oisgpHL He 

and hydrogen ion concentration, noting functions as 
energetic particle analyzer and proton energy 
distribution measurement capability 

p0024 A69-36679 
Plasmaspheric amhient hydrogen and helium atomic 
cations density measurement by OGO 5 ton mass 
spectrometer during magnetic storm, noting 
relationship to auroral red arcs 

p0053 A7 1-39833 
The equatorial helium ion trough and the 
geomagnetic anomaly 
[B22334-000! pOII4 

HELILM ISOTOPES 

Hydrogen and helium cosmic ray nuclei isotopic 
composition measured to clarify abundance ratios 
energy dependence below 75 MeV/nucteon 
. pOOI5 A68-41421 

The isotopes of H and He in solar cosmic rays — 
as observed by OGO-6 

p0107 N74-21466 

HIGH ENERGY ELECTRONS 

Energetic solar proton and electron event observed 
in July 1966 by Explorer 33 and OGO-3, noting 
association with invisible solar hemisphere flare 

p0020 A69-22181 
Van Allen radiation belts energetic electrons injection 
and distribution due to magnetic storms, using 
salcllile-borne spectrometers 

p0033 A70-30090 
Solar flare electrons at 10-200 MeV region, discussing 
energy spectra and time history 

p0044 A71-18170 
Relativistic electrons associated with solar particle 
events, measuring occurrence frequency, electron 
propagation and diffusion anisotropy. 

p0048 A7 1-29057 
Relativistic electron precipitation during magnetic 
storms, showing cyclotron resonances with 
electromagnetic ion cyclotron waves 

p005l A7 1-33948 
Nonthermal electron >pcctra hardness limit during 
flash phase of solar flares from OGO-5 ohser\ation 
p0055 A7M4561 
High laiiiude obsenation of precipitating electron 
spikes by polar orbitcr OGO 4 satellite, noting 
population dependence on local trapping limit 

p0060 A72- 35591 


High energy electron spatial distribution in plasma 
sheet from OGO S magn^ometer experimenU 

p0062 A72-42406 
Satellite studies of magnetospheric substorms on 

August 15. 1968. 5: Energetic electrons, spatial 
boundaries, and wave-particle interactions at OGO-5. 

p0072 A 73- 3 3453 
Satellite studies of magnetospheric substorms on 
August 15, 1968. 6: OGO 5 energetic electron 

observations. Pitch angle distributions in the nighttime 
magnetosphere 

p0072 A73-33454 
Acceleration of electrons during the flash phase of 
solar flares. 

p0079 A 74-30287 

HIGH ENERGY INTERACTIONS 

Bombardment of OGO-6 surfaces by high-energy 
particles 

(B20297-000) p0ll3 

Characteristics of nonthermal electrons accelerated 
during the flash phase of small solar flares 

p0106 N74-21445 
Optical, hard X-ray, and microwave emission during 
the impulsive phase of flares — analysis of optical 
impulsive component in solar flares 

p0107 N74-21458 

HIGH EREQLENCIES 

HF electrostatic waves generation by electrons in 
magnetosphere 

p0033 A70-30083 
Distributions of high frequency waves upstream from 
earth's bow shock 

INASA-CR- 139256] p0108 N74-74626 

HISS 

LF and VLF wideband noise called auroral hiss 
observed by Byrd ground station and OGO 2. proposing 
incoherent Cerenkov radiation from 1 kev electrons 
pOOn A68-19752 
VLF auroral hiss comparison with low energy 
electron precipitation, using OGO 4 data 

p0056 A72-19149 
OGO 4 satellite observed band limiicd ELF hiss 
charactcmtks explanation by model based on 
feneratioii at latfe wave normal angle in equatorial 
region 

p0057 A72-23008 
OGO-5 observation of lower hybrid resonance noise, 
bursts, VLF hiss and whistlers near piasmapause during 
large magnetic storm 

p0058 A72-26399 

Plasmaspheric hiss imcnsiiy variations during 
magnetic storms. 

p0080 A 74-34038 
Intensity variation of elf hiss and chorus during 
isolated substorms 

{B226O3-00OI p0ll4 

Electromagnetic hiss and relativistic electron losses 
in the inner zone 

IB226 13-0001 P0114 

OGO-D electromagnetic wave propagation 
measurements with whi.stler and hiss formations in 
plasmasphere 

(NASA-CR- 130351] pOlOO N73- 16126 

HORIZON SC ANNERS 

High-altitude or small-earth limitations for advanced 
horizon sensor of Orbiting Geophysical Observatory 
/OGO-A/ 

INASA-CR-83567] p0085 N67-22257 

HYDROGEN 

Hydrogen Lyman alpha nightglow models, discussing 
solar photon scattering in geocorona and hydrogen 
vertical distribution 

p0022 A69-30191 
Solar Lyman-alpha radiation observed by OGO 4 
spacecraft showing short term fluctuations 
superimposed with monthly variation 

p0028 A70-15128 
Lyman alpha intensity and hydrogen concentration 
ill 5 to 19 earth radii determined from OGO 3 spacecraft 
measurements 

p003l A70-27181 
OGO 4 ohvervations of hydrogen Lyman-alpha 
airgtow surrounding earth, measuring depcndein,e on 
solar zenith angle 

p0035 A70-35764 
Exospheric neutral h>drogen temperature diurnal 
sariJii.m from satellite resonance filter data, suggesting 
l.s m:in ilpha source external to getKoroiia 

plXUO A 70-4 .W 5 2 
Neutral hydrogen intersiellar wind parameter.s from 
Lyman alpha sky background measurements outside 
gcocorona by photometers on OGO 5 

p0051 A7 1-3.1834 


Neoxrai hydrogen Lyman-alpha measurements in 
outer gcocorona and in interplanetary space by two 
channdl photometer on OGO S 

p0059 A72-32955 
Disthr^ution of hydrogen and helium in the upper 

atmosphere. 

p0064 A72-45593 
Observed variations of the exospheric hydrogen 
density with exospheric temperature 
18226 14-000) p01l4 

CeeNToronal hydrogen measurement cxperimeni on 
OGO-L • methods of obtaining orbital and spacecraft 
parameters for data analysis 
(NAS.A-TM-X-552761 p0083 N65-30651 

HYDRCKiEN ATOMS 

UV OGO observations of atomic hydrogen and 
oxygen in airglow, comparing results to exospheric 
modcH of hydrogen geocorona 

p0022 A69-31400 
Lyman alpha radiation scattering observation by 
satellites, obtaining geocoronal atomic hydrogen 
distribution in thermosphere and exosphere 

p0042 A7 1- 14028 
Neutral H concentration in upper atmosphere during 
solar minimum, using ion thermal energies from rocket 
and satellite mass spectrometric, radio and proton 
whistler measurements 

p0054 A72- 10361 
Interpretation of OGO-5 Lyman alpha measurements 
in (he upper geocorona. 

p0066 A73- 19233 
Extraterrestrial ultraviolet radiation and the 
parameter of the HI medium near the sun. 

p0073 A73-39074 

hydrck;en ions 

Light ion abundance measurements of OGO satellites 
and field aligned diffusive equilibrium theory with 
Umperature and concentration latitudinal variations 
p002l A&9-25157 

Hydrogen and He ion distribution measurements, 
noting seasonal and local magnetic time variability 
p0022 A69-31326 
OGO 5 ion spectrometer for measuring oxygen. He 
and hydrogen ion concentration, noting functions as 
energetic particle analyzer and proton energy 
distribution measurement capability 

p0024 A69-36679 
Plasmasphere bulge region morphology from 
h>drogcn ion concentration measurement by mass 
spectrometer on OGO 5 satellite 

p0035 A70-36014 
Simultaneous hydrogen ion composition 
measurements by upper ionospheric polar orbiting 
OGO 4 and eccentric orbiting magnetospheric OGO 3 
at midlatitude 

p0037 A 70-38377 
Hydrogen ion concentration measurements by OGO 
5 in plasmasphere during intense magnetic storms 
accompanied by stable auroral red arcs 

p0047 A71-24787 
Plasmaspheric ambient hydrogen and helium atomic 
cations density measurement by OGO 5 ion mass 
spectrometer during magnetic storm, noting 
relationship to auroral red arcs 

p0053 A71-39833 
Hydrogen ions concentration in dayside region of 
plasmasphere from OGO 5 satellite mass spectrometry, 
noting piasmapause position as function of magnetic 
activity 

p0054 A72- 10892 

HYDROGEN ISOTOPES 

Hydrogen and helium cosmic ray nuclei isotopic 
composition measured to clarify abundance ratios 
energy dependence below 75 MeV/nuclcon 

p0015 A68-4142I 
The isotopes of H and He in solar cosmic rays — 
as observed by OGO-6 

p0107 N74-21466 

HYDROGEN PLASMA 

Electron concentrations calculated from the lower 
hybrid resonance noise band observed by OGO-3 

p0074 A73-41912 

HVPER.SONIt HAKES 

Complex impedance measurements for monopole 
antenna for electron densities in/out of OGO satellite 
wake in upper ionosphere 

p0035 A 70- 35771 

HVPERM UJCITY IMPACT 

Sensors used in cosmic dust experiments studied for 
response to microparticle hypervelocity impacts, noting 
lelationship to velocity 

p00l3 A68-294^ 
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VII-I6 



SL BJECT iSDEX 


INTERSTELLAR RADIATION 


YSTERESIS 

Hysteresis effect on cosmic ray modulation and 
gradient ionization near solar minimum from 
measurements made near earth with OGO 1 and 3 ion 
chambers 

p0028 A70-I5I06 

I 

IMP 

IMP-2 and (XiO-l measurements on plasma 
characteristics in transition region between solar wind 
and geomagnetic field 

p0003 A65-2592I 

IMPEDANCE ME ASL REM ENTS 

Complex impedance measurements for monopole 
antenna for electron densities in/out of OGO satellite 
wake in upper ionosphere 

p0035 A70- 35771 
Electron depletion in the wake of ionospheric 
spacecraft: A comparison between results from 
Langmuir probes and antennas. 

p0072 A 73-34783 

IN-FLIGHT MONITORING 

in-flight radiometnc calibration of low brightness 
OGO 4 airglow photometer 

p0029 A70- 15645 

INCOHERENT SCATTERING 

Geomagnetic equatorial ionospheric ion temperature, 
comparing incoherent scatter radar and OGO-D 
retarding potential analyzer values 

p0052 A7 1-33956 
Comparison of Te and Ti from OGO-6 and from 
arious incoherent scatter radars. 

p0067 A73- 19241 
Comparison of atomic oxygen measurements by 
incoherent scatter and satellite-borne mass spectrometer 
techniques. 

p0078 A74-27713 
Diurnal variation of the neutral thermospheric winds 
determined from Incoherent scatter radar data 
IB2260I-000} p0ll4 

INNER RADIATION BELT 

Differential energy spectra of low e n e rgy prot o i. t ii d 
positive ions in earth inner radiation zone, using 
electrostatic analyzers aboard OGO-3 satellite 

poon A68- 17771 
Electron injecljon and diffusion into electron inner 
radiation belt after solar flare, measuring electron fluxes 
by OGO 3 speciromcicr 

pOOI7 A68-41697 
Inner belt electron flux variations following 
geomagnetic storms from satellite instrument data 
p0042 A71-14212 
Models of trapped electron environment of inner 
radiation belt at synchronous orbit altitudes 
INASA-SP-3024-VOL-3] p0085 N67- 19899 

Electron fluxes from 50 keV to 4 MeV in inner 
radiation bell by spectrometer on OGO 1 and 3 
{NASA-CR-100M8] p0089 N69- 19899 

The inner zone electron model AE-5 
(NASA-TM-X-69987) p0l06 N74-20502 

INSTRUMENT ERRORS 

Retarding potential analyzer errors and performance 
degradation due to grid plane potential depressions 
p0058 A72-26411 
Errors in ion and electron temperature measurements 
due to grid plane potential, nonuniformitics in retarding 
potential analyzers 

p0071 A73-33436 

INTERACTIONS 

Gas-surface interaction studies 
(B20296-000) p0lI3 

INTERFACES 

OGO-5 observations of the physical processes 
ockurring in the di.siurbcd polar cusp and the 
cusp-magnclosheath interface 
[B 1 8269-0001 P0>13 

INTERNATIONAL Ql lET SI N YEAR 

Orbiting Geophy iical Observatory (OGO) for cosmic 
ray, radio astronomy and Gcgenschein experiments 
including satellite description and orbit data 

p0003 A65-22431 

INTERPLANETARY Dl ST 

Velocities of dust particles in cislunar space 

p0004 A66- 15266 
Picogram dust particle flux measurements in 
sclenocentric. cislunar and interplanetary space by 
Mariner 4, OGO 3 and Explorer 35 

pOWl A71-14014 


Four years of dust particle measurements in cislunar 
and sclenocentric space from Lunar Explorer 35 and 
OGO 3 

(8159184)001 p0ll2 

Speeds, directions of arrival, and mass of dust 
particles measured from OGO-1 satellite to determine 
orbits of dust particles 

p0086 N67-32070 

INTERPLANETARY GAS 

Extraterrestrial ultraviolet radiation and the 
parameter of the HI medium near the sun. 

p0073 A 73-39074 

INTERPLANETARY MAGNETIC FIELDS 

Explorer 18 satellite measurements of proton energy 
spectra in region corotaling with sun, noting modulation 
of galactic cosmic radiation and source of continuous 
particle accelerations 

p0005 A66-34754 
Interplanetary magnetic field measurements from 
Mariner and OGO satellites at various paths, regions 
and intervals, finding dominant polarity effect 
dependent on sun latitude 

p0027 A70- 13980 
Magnetopause inward motion before substorm, 
showing association with interplanetary field vertical 
component reversal 

p0042 A7I-14515 
Solar wind compressed magnetic field in sunward 
magnetosphere and extended geomagnetic tail 
observation by Pioneer 7 spacecraft 

p0049 A7 1-30028 
Solar wind ion thermalization in earth bow shock 
by counterstreaming instability related to interplanetary 
magnetic field 

p0050 A71-31774 

Magnetotail changes relationship to solar wind 
magnetic field and magnetosphcric substorms from 
ground and satellite data 

p005l A71-33944 

Large amplitude interplanetary solar wind 
discontinuities observed by CXjO- 5 plasma 
spectrometer and magnetometers, considering magnetic 
drift waves mechanism for plasma turbulence 
generation 

p0058 A72-29378 
Rpfcirop dectfic lidd distributions related to the 
interplanetary magnetic fidd direction. 

p0062 A72-42432 
Precipitation of low-energy electrons at high latitudes; 
Effects of interplanetary magnetic field and dipole tilt 
angle. 

p0066 A73-I5531 
Dependence of the polar cusp on the north-south 
LOmpoi'ient of the interplanetary magnetic field. 

p0072 A73-36273 
Rate of erosion of dayside magnetic flux based on 
a quantitative study of the dependence of polar cusp 
latitude on the interplanetary magnetic field. 

p0075 A 74- 14274 
Substorm and interplanetary magnetic field effects 
on the geomagnetic tail lobes 
[B226 11-000) p0ll4 

Diffusion -convection theory for solar cosmic ray 
propagation in interplanetary magnetic field 

p0090 N69-29659 
Possible noise sources in power spectra measurement 
of interplanetary magnetic field 

p0099 N 73- 10791 
Power spectra of interplanetary magnetic field near 
earth bow shock 

p0099 N73- 10792 
Variation with inierplanctary sector of the total 
magnetic field measured at the OGO 2, 4. and 6 
satellites 

[NASA-TM-X-7053D p0104 N74- 13566 

Reply 

[NASA-TM-X-702151 p0108 N74-74627 

Comments on a papier by J. P. Heppner. Polar cap 
electric field distributions related to interplanetary 
magnetic field direction 

fN A SA-CR- 1392591 p0l08 N74-74632 

INTERPLANETARY MEDIl M 

Interplanetary cosmic ray positrons energy spectral 
component with origin different from interstellar 
mesons decay 

p0036 A 70-38098 
Solar wind microscopic structure, examining 
interplanetary wave-particle interactions 

p0042 A7M 4068 
Upstream discrete wave packets propagation 
interplanetary medium from OGO 5 observation 

p0045 A7I-19656 


Interplanetary electron as.sociuiions with type 3 solar 
bursts, using decametric OGO 3 and solar geophysical 
observations 

p0054 A7 1-43 176 
Large amplitude interplanetary solar wind 
discontinuities observed by OGO-S plasma 
spectrometer and magnetometers, considering magnetic 
drift waves mechanism for plasma turbulence 
generation 

p0058 A72-29378 
Earth-solar wind bow shock structure from OGO-5 
observations during passage from interplanetary 
medium into magncioshcaih 

pO058 A72-29379 
Electromagnetic wave observation in interplanetary 
medium and in magnetosphere, emphasizing magnetic 
and electric field measurements 

p0065 A73- 13855 
Direct measurements of solar-wind fluctuations 
between 0.0048 and 13.3 Hz. 

p0068 A73-23539 
Differential energy spectra of cosmic ray protons and 
helium nuclei dominated by solar modulation of local 
interstellar spectra, and numerical solutions to transport 
equation 

(NASA-CR- 130298) pOIOO N73-15837 

INTERPLANETARY SPACE 

Zodiacal dust particle flux measurements from OGO 
3 and Mariner 4 spacecraft in cislunar and interplanetary 
space 

p00l3 A68-29457 
Proton and He nuclei differential energy spectra and 
intensity variations in interplanetary space in 1-20 MeV 
per nucleon energy range 

p00l5 A68-41420 
Low energy interplanetary positrons detection by 
OGO satellites, discussing possible existence of 
equilibrium charge ratio 

p0015 A68-41427 
Quiet time primary cosmic ray electron flux and 
energy spectrum from 10 to 200 Mev in interplanetary 
space observed by OGO 5 satellite 

p0027 A70- 12902 
Solar flare electron spectra in interplanetary space 
and within earth magnetosphere, investigating 

simultaneous observations by satelitte-borne magnetic 
electron spectrometers 

pO(M6 A71-21037 
Proton energy change effects on charged particles 
propagating i.n i.nterplanetary space, using low energy 
solar fiaie proton fluxes observations 

p0046 A71-22801 
Llcctromagnetic waves in interplanetary space and 
cffect-i on m asnetosphere, considering solar wind 
characteristics due to wave interactions 

p0050 A71-30956 
Neutral hydrogen Lyman-alpha measurements in 
outer geocorona and in interplanetary space by two 
channel photometer on OGO 5 

p0059 A72-32955 
On the origin of low energy heavy nuclei below 
approximately 30 MeV per nucleon observed in 
interplanetary space during quiet limes. 1968-72. 

p0078 A74-30156 
Relativistic electron events in interplanetary space 
IB 17665-000) p01l3 

Multiple parameter analysis of galactic and solar 
cosmic rays for chemical composition and charge 
distribution 

p0091 N69-38984 

Solar flare protons and physical processes affecting 
particle propagation in interplanetary space 

p0098 N72-27829 

INTERSTELLAR (i AS 

DcveiopmeiU of model of scattering of solar Lyman 
alpha from spatial distribution of neutral hydrogen in 
interplanetary space 

pOlOO N73-10813 

INTERSTELLAR MATTER 

Neutral hydrogen interstellar wind parameters from 
Lyman alpha sky background measurements outside 
gcocorona by photometers on OGO 5 

p005l A? 1-33834 
New interpretations of extraterrestrial Lyman-alpha 
observations. 

p0065 A73-12323 

INTERSTELLAR RADIATION 

Lxtraicrrcsinal hydrogen Lyman alpha emission 
source, investigating interstellar wind with OGO 5 
satellile 
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p0047 A7 1-24438 

VlI-17 


INTERSTELLAR SPACE 


SUBJECT ISDEX 


The elemental abundance ratios of interstellar 
secondary and primary cosmic fays. 

p0079 A74-30I90 

INTERSTTIXAR SPACE 

Interstellar cosmic ra> electron spectrum Hattening 
below 3 GeV from OG(>5 observations 

p0037 A70.38106 

Low frequency space radio astronomy 
lNASA-TM-X-63976] p0093 N70-33175 

ION CONCENTRATION 

Latitudinal variations in exosphere thermal ion 
composition, examining evidence of solar and 
geomagnetic control of ion distribution 

p0016 A68-41673 
OGO 5 ion spectrometer for measuring oxygen. He 
and hydrogen ion concentration, noting functions as 
energetic particle analyzer and proton energy 
distribution measurement capability 

p|0024 A69-36679 
Plasmapause observations by ion spectrometer 
aboard OG05 vehicle for early orbits, obtaining O, 
He and H ion concentration profiles for geomagnetic 
parameter 

p0029 A70-I8546 
Hydrogen ion concentration measurements by OGO 
S in plasmasphere during intense magnetic storms 
accompanied by stable auroral red arcs 

p0047 A7 1-24787 
Hydrogen ions concentration in dayside region of 
(^asmasphere from OGO S satellite mass spectrometry, 
noting plasmapause position as function of magnetic 
activity 

p0054 A72- 10892 
Oxygen ion anticorrelation to molecular ion 
concentrations from OGO 6 observations in F 2 
region 

p0062 A72-420I6 

OGO-6 ion concentration irregularity studies 
[NASA-CR-132814] p0l03 N73-32286 

ION CURRENTS 

Spacecraft sheath structure, potential and velocity 
effects on ion current measurements by traps and mass 
spectrometers 

p0038 A7(M1087 

ION .CYCLOTRON RADIATION 

RcUtivistic electron pteci|Mtalioa during 

storms, showing kycTotron monanont with 
electromagnetic ion cyclotron waves 

p005I A71-33948 
Ion cyclotron waves observed in the polar cusp. 

p00?l A 73-33437 

ION DENSITY (CONCENTRATION) 

Light ion abundance measurements of OGO satellites 
and field aligned diffusive equilibrium theory with 
temperature and concentration latitudinal variations 
p0021 .A69-25157 

Plasmapause position and density profile from ion 
concentration measurements by OGO-5. determining 
reaction to magnetic variations 

p0032 A70-30074 
Magnetosphere thermal ion density and temperature 
in dawn and morning quadrants from OGO 5 satellite 
measurements 

pOOW A7MI498 
Thermal positive ion densities measurement in outer 
ionosphere and magnetosphere by OGO I satellite, 
relating plasmapause distribution and magnetic activity 
level 

[AD-7421861 p0057 A72-23011 

Effect of satellite potential on direct ion density 
measurements through the plasmapause. 

p0076 A74-I8372 
In situ measurements of amplitude and scale size 
characteristics of ionospheric irregularities; OGO-6 ion 
concentration irregularuv studies 
[B20340-0001 p0ll3 

High latitude proton precipitation and light ion 
density profiles during the magnetic storm initial 
phase 

[B22333-0001 p01I3 

The measurement of cold ion densities in the plasma 
trough 

[B226 10-0001 p0ll4 

Perturbations in density of ions and neutral particles 
in upper atmosphere due to OGO 
[NASA-CR-117897] p0094 N71-23238 

-Analysis of light ion mass spectrometer data from 
OGO-E experiment 

[NASA-CR-1301561 pOIOl N73-16432 

High latitude minor ion enhancements: A clue for 

studies of magnetosphere-atmosphere coupling — using 
OGO 6 ion mass spectrometer 
[NASA-TM-X-705821 p0104 N74- 16064 

MM8 


ION DISTRIBI TION 

OGO- 1 first results on mass spectronwtry 

measurements of thennai positive ion composition at 
high altitudes 

p0004 A66- 14781 

Differential energy spectra of low energy protons and 
positive ions in earth inner radiation zone, using 
electrostatic analyzers aboard OGO-3 satellite 

pOOll A68-1777I 
Response of ionospheric and exospheric electron 
contents to partial solar eclipse, using OGO 1 satellite 
p00l5 A68-38439 

Latitudinal variations in exosphere thermal ion 
composition, examining evidence of solar and 
geomagnetic control of ion distribution a 

p00l6 A68-41673 
Earth thermal plasmasphere contraction subsequent 
to solar flare obtained from ion mass spectrometers 
on OGO satellites 

p0020 A69-23777 
Hydrogen and He ion distribution measurements, 
noting seasonal and local magnetic time variability 
p0022 A69-31326 
Plasmapause irregular structure and position 
indicated by measured distributions of hydrogen and 
helium thermal positive ions in dusksidc 
magnetosphere 

p0031 A70-29185 
Seasonal and annual longitudinal variations in 
ionospheric ion distribution, stressing solar geomagnetic 
control importance 

pOOSO A7 1-33762 
Plasmasphere hydrogen, helium, oxygen and nitrogen 
ions inbound and outbound profiles from OGO 5 mass 
spectrometric measurements 

p0065 A 73- 12320 

ION INJECTION 

Solar flare injection and propagation of low energy 
protons and electrons in 7-9 July 1966 solar particle 
event 

pOOI4 A68-37I48 
Active experiments, magnetosphcric modification, 
and a naturally occurring analogue. 

p0075 A 74- 14283 

ION raNH/CnON RATES 

POGO km riuuEBber measurement of ionization by 

penetrating radiation, discussing spike intensity 

p00l7 A68-43450 
Graphical and tabular summaries of ionization rales 
in space recorded by OGO spacecraft ion chambers 
[NASA CR-10788M pU092 N 70- 17448 

ION RECOVIBINATION 

Radiative recombination of atomic oxygen ions in 
nighttime F region UV radiation detected by 
polar-orbiting OGO 4 satellite 

p0023 A69-34957 
UV oxygen nighiglow observation by OGO-4, 
examining ion-ion neutralization and radiative 
recombination production mechanisms 

p0037 A 70-39344 

ION SOURCES 

Source and identification of heavy ions in the 
equatorial F layer. 

p0063 A72-44516 

ION TEMPERATURE 

ion temperature gradient along magnetic field lines 
in outer plasmasphere by thermal diffusion equations 
compared with electron temperature observations 

p0031 A70-26568 

Hydrogen. He and oxygen ion density, and ion and 
electron temperatures in upper ionosphere from OGO 
4 observations 

p0035 A 70-360 16 
Ionospheric ion temperature measurements by 
retarding potential analyzer on OGO-6 satellite 

p0039 A 70-43840 
Magnetosphere thermal ion density and temperature 
in dawn and morning quadrants from OGO 5 saleliilc 
measurements 

p0040 A7M1498 
Solar wind ion ihcrmalizaiion in earth bow shock 
by counlerstrcaming instability related to interplanetary 
magnetic field 

p0050 A7 1-3 1774 
Geomagnetic equatorial ionospheric ion temperature, 
comparing incoherent scatter radar and OGO-D 
retarding potential analyzer values 

pO()52 A71-339S6 

Nighttime plasmapause and thermal ion plasma 
structures relationship to micropuisations, considering 
excitation in post storm recovery and diurnal plasma 
bulge regions 

p0056 A72-17453 


Compari.son of Te and Ti from OGO-6 and from 
vanutts oncoherent scatter radars. 

p0067 A73-19241 
OGCV6 measurements of supercooled plasma in the 
eqaatunal exosphere. 

p0068 A73-22066 

Errois in ion and electron temperature measurements 
ductognd plane potential, nonunifurmities in retarding 
poientt-cd analyzers 

p0071 A73-33436 

ION TR \rS( INSTRUMENTATION) 

EIccizon trap behavior on charged spacecraft, 
obuinrnfi expressions for current to aperture and 
internal retarding electrodes for all apertures and 
spaceemft potentials 

p0022 A69-31976 
Spaoccraft sheath structure, potential and velocity 
effects on ion current measurements by traps and mass 
spectRMmetcTS 

p0038 A70-41087 
Effect of satellite potential on direct ion density 
measurements through the plasmapause. 

p0076 A74- 18372 
A satellite ion-electron collector: Experimental effects 
of grk> transparency, photoemission, and secondary 
eniissHxn 

[NAS.A-CR-1392621 p0109 N74-74638 

IONIC DIFFI SION 

light ion abundance measurements of OGO satellites 
and field aligned diffusive equilibrium theory with 
teasperature and concentration latitudinal variations 
p002l A69-25157 

lOMC >K>BILITY 

ftasmjsphere hydrogen, helium, oxygen and nitrogen 
iom inbound and outbound profiles from OGO 5 mass 
spectrometric measurements 

p0065 A73-I2320 

IONIZATION CHAMBERS 

Differential response curves and mean rigidity of 
response of ion chambers aboard buiiouns and satelliles 
in free space during long-term cosmicray variation from 
1960 to 1965 

p0003 A65-33664 
Studies of primary cosmic rays with ionization 
chambers. — rigidity response of ionization chambers 
in high atmosphere and deep space for study of rigidity 
dependenoe of solar cycle modulation of primary cosmic 
my 

p0006 A66-34768 

Electron spectra, pitch angle distributions and total 
luni/ation measured throuehout radi;rtion belts by 
vaidliic magnetic spectrometer and inicgraiing 
ionization chamber 

p0008 .\67-25807 

Solar flare energetic X ray events detected by onboard 
vdieiiiic ionization chambert. studying relationship to 
radio burst and space pariicie emission 

p0009 A67-41232 
Cosmic ray knee interpretation using poiar orbiting 
ionization chambers data from OGO-2/4 

p0034 A70-31903 
Response characteristics of ionization chamber and 
spectrometer experiments aboard Orbiting Geophysical 
Observatory (OGO) 

ICR-871 p0084 N67-13710 

Integrating type ionization chamber applied to 
measurements of radiation in space 
(NASA-CR-90060) p0087 N68- 10422 

Absolute cosmic ray ionization measurements in 
upper and lower atmosphere 

(NASA-CR-1040681 p0090 N69-34536 

Graphical and tabular summaries of ionization rates 
in space recorded by OGO spacecraft ion chambers 
[NASA-CR- 107886] p0092 N70- 17448 

Samples of electron spectroscopy and ionization 
chamber data plots from OGO-1 and OGO-3 
[NASA-CR- 1078851 p0O72 N70- 17624 

OGO I and 3 spectrometer and ion chamber data 
on dynamic processes governing electrons in radiation 
belts, and applicability of diffusion theories and 
magnetic field models 

[NASA-CR- 127455} p0098 N72-28802 

Magnetosphcric modulation effects on solar cosmic 
rays from simultaneous OGO 1 and 3 ion chamber data 
m 1968 and 1969 

I NASA-CR- 137075] p0105 N74-I8420 

Response to environment and radiation of an 
loni/aiion chamber and matched geigcr tube used on 
spai.ccraf( 

[NASA-CR- 139255] p0108 N74-74624 

Eketron spectrometer and integrating ion chamber 
for the OGO- 1 and OGO-3 missions 
[NASA-CR-139263] pOI09 N74-74639 
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SUBJECT ISDEX 


lONOSPHKRIC PROPAGATION 


Reduction .ind analysis of data from OGOC,D ion 
chamber experiment 

(NASA-CR- 107 1841 pOIIO N74-76923 

IONIZATION CROSS SK'TIONS 

Quiet lime cosmic ra> loni/ation altitude dependence 
over polar regions from measurements by integrating 
ionization chamber on OGO-2 

p0034 A 70-3 1902 

IONIZATION FREQL ENCIF.S 

High latitude ionization spikes observed by POGO 
spacecraft noting frequency correlation with magnetic 
disturbances and development by high energy electron 
injections 

p0021 A69-28950 

Ionization rate profiles from solar Rare X rays 
observed by ion chambers aboard OGO I and OGO 

3 

{NASA-CR-94429I p0087 N68-23026 

IONIZED GASES 

Piasmapause irregular structure and position 
indicated by measured distributions of hydrogen and 
helium thermal positive ions in duskside 
magnetosphere 

p003l A70-29I85 

IONOSPHERE 

OGO- 1 first results on mass spectrometry 
measurements of thermal positie ion composition at 
high altitudes 

p0004 A66- 14781 
Thermal positive ion densities measurement in outer 
ionosphere and magnetosphere by OGO I satellite, 
relating piasmapause disinbution and magnetic activity 
level 

(AD-7421861 p0057 A72-230U 

Additional results from an OGO-6 experiment 
concerning ionospheric electric and electromagnetic 
Helds in the range 20 Hz to 540 kHz. 

p0071 A73-33438 

Measurement of ionospheric and exospheric electron 
content using radio beacons on orbiting geophysical 
observatories; Compilation of data and final report 
[B18548-000] p0ll3 

If the red arc a indicator of 

ionosphere-magnetosphere condttiom 
IB22605-0001 pOH4 

An upper limit to the product of NO and O densities 
from 105 to 120 Km 

(B22606-0001 p0!!4 

Electromagnetic hiss and relativistic electron losses 
in the inner zone 

IB22613-0001 p0ll4 

A model ionosphere for mid-day and mid-latitude 
during sunspot minimum 

[SM UP-41 p0109 N74- 74635 

A light ion mass spectrometer experiment for 
OGO-E 

(NASA-CR- 12229 1 1 pOllO N74-76914 

IONOSPHERIC COMPOSITION 

Ion cut-off whistlers observed during VLF experiment 
aboard OGO 2 and OGO 4, noting possible application 
to relative ionospheric proton concentration 
determination 

p00l8 A69- 14029 
Hydrogen, He and oxygen ion density, and ion and 
electron temperatures in upper ionosphere from OGO 

4 observations 

p0035 A70-36016 
Suprathermal electron temperature and ion 
composition as function of geomagnetic latitude in polar 
ionosphere, using Explorer 31 mass spectrometer 
measurements 

p0049 A7 1-30037 
Seasonal and annual longitudinal variations in 
ionospheric pon distribution, stressing solar geomagnetic 
control importance 

p0050 A7 1-33762 
Thermospheric atomic oxygen and molecular 
nitrogen densities from OOO 6 neutral atmospheric 
composition experiment, comparing with prediction by 
Jacchia models 

p0062 A72-42431 
Diurnal latitudinal composition variations in light 
ion trough from (XiO mass spcctromciric observations, 
noting magnetic storm effects 

p0065 A73-11904 

The light-ion trough, the main trough, and the 

piasmapause 

p0066 A73- 15533 
Parametric description of thermospheric ion 
composition results 


Auroral heating and the composition of the neutral 
atmosphere. 

p0069 A 73-27602 

Solar X ray contribution to E layer ionization 
[NASA-CR-738841 p0088 N69-174I2 

OGO-6 experiment F-03 — analysis of data obtained 
with retarding potential analyzer 
[NASA-CR- 132943) ' p0106 N74- 20542 

A model ionosphere for mid-day and mid-latitude 
during sunspot minimum 

(SM UP-41 p0l09 N74-74635 

IONOSPHERIC CT R RENTS 

Magnetic field data from OGO-2 spacecraft and 
surface magnetic observatories, noting magnetic storm 
occurrence and magnetosphere inflation and detection 
of polar ionospheric currents 

p00l8 A69-1I125 
Ionospheric electric and electromagnetic waves 
broadband characteristics, investigating auroral hiss 
and LHR noise 

p005l A71-33951 
The Harang discontinuity in auroral belt ionospheric 
currents. 

p0061 A72-39980 

POGO satellite observed clectrojet current data 
comparison with ground measurement at Ibadan, 
discussing data ratios variation by upper earth mantle 
conductivity structure 

p0070 A73-31772 

IONOSPHERIC DISTURBANCES 

Power-law wavenumber spectrum deduced from 
ionospheric scintillation observations. 

p0062 A72-42416 
In situ measurements of the spectral characteristics 
of F region ionospheric irregularities. 

p0078 A74-27695 
Neutral wind velocities calculated from temperature 
measurements during a magnetic storm and the 
observed ionospheric effects 
[BI9920-0001 p01l3 

In situ measurements of amplitude and scale size 
characteristics of ionospheric irregularities: OGO-6 ion 
concentration irregularity studies 
(B20340-0001 p0ll3 

IONOSPHERIC DRIFT 

OOO S observation of ULF geomagnetic fluctuation 

at polar cusp boundaries in terms of ionospheric drift 
wave and Kelvin- Helmholtz instabilities 

p0068 A73-24744 

IONOSPHERIC ELECTRON DENSITY 

Radio propagation experiment using transmitted 
VHP waves from OGO- 1 to deduce electron density 
in ionosphere and magnetosphere 

p0(XM .-\66- 10892 
Response of ionospheric and exospheric electron 
contents to partial solar eclipse, using OGO 1 satellite 
p0015 A68-38439 
Complex impedance measurements for monopole 
antenna for electron densities in/out of OGO satellite 
wake in upper ionosphere 

p0035 A70-35771 
Ionospheric electron density response to geomagnetic 
storms at midlatitudes, noting diurnal variations 
detected by ATS 3 VHP signals 

p0038 A70-4CW79 
Atomic oxygen green line emission in nighiglow from 
OGO-F photometer observations, calculating tropical 
P region electron density spatial distribution 

p0060 A72-35604 
The light-ion trough, the main trough, and the 
piasmapause. 

p0066 A73-15533 
Electron depletion in the wake of ionospheric 
spacecraft: A comparison between results from 

Langmuir probes and antennas. 

p0072 A73-34783 
Asymmetrical global O 1 airglow emis.sion pattern 
with respect to magnetic equator from OGO 4 
observations, noting poor correlation with ionospheric 
electron density 

p0073 A 73- 389 39 
Geophysical properties of the ionospheric 

irregularities responsible for radio scintillation. 

(AlAA PAPER 74-531 p0077 A74- 18754 

Pholoelectron flux measurements m topside 
ionosphere using retarding potential analyzers 
[NASA-TM-X-633581 pW87 N68-35999 

Prolonospheric electron concentraiion profiles based 
on Doppler and Faraday effects 
[NASA-CR-1007781 p0089 N69-2452I 

Atmospheric model for thermal plasma near 
equatorial piasmapause 


Ekclron density profiles and production rates 
associated with 30 Jan. 1968 large X ray flare event 
[RSD-631 p0096 N71-36I3I 

IONOSPHERIC ION DENSITY 

Ion depletion in high latitude exosphere, considering 
OGO 2 simultaneous observations of positive ion 
concentration. VLF signal propagation and whistlers 
p0023 A69-34939 
Hydrogen, He and oxygen ion density, and ion and 
electron temperatures in upper ionosphere from OGO 
4 observations 

p0035 A70-36016 
Simultaneous hydrogen ion composition 
measurements by upper ionospheric polar orbiting 
OGO 4 and eccentric orbiting magnetospheric OGO 3 
at midlatitude 

p0037 A70-38377 
Positive Fe ion concentration relationship to 
equatorial spread F from OGO 6 satellite observation 
near magnetic equator 

p0054 A72- 10902 
Source and identification of heavy ions in the 
equatorial F layer. 

p0063 A72-44516 
Diurnal latitudinal composition variations in light 
ion trough from OGO mass spectrometric observations, 
noting magnetic storm effects 

p0065 A73- 11904 
OGO 6 retarding potential analyzer observation of 
vertical and longitudinal gradients in ion concentrations 
below F region peak near magnetic equator 

p0068 A73-24738 
Equatorial spread F formation convective electric 
fields generation by neutral winds and conductivity 
caused by metallic ion concentrations 

p0070 A73-29988 
Effects of interhemisphere transport on plasma 
temperatures at tow latitudes. 

p0074 A73-41919 
A catalog of ionospheric F region irregularity 
behavior based on OGO-6 retarding potential analyzer 
data 

p0075 A74- 12640 
In situ measurements of the spectral characteristics 

of F region ionospheric irregularities. 

p0078 A 74-27695 

lONOSPHEKIC NOISE 

Contmimus and triggered audio frequency noise 
bands associated with ionospheric lower hybrid 
roM^nance frequency observed on OGO 2 

p00I8 A 69- 1625? 
VLF and LF emission characteristic features and 
origin mechanism in auroral regions of ionosphere, 
discussing satellite observation of noise spectrum >n 
space 

p0025 A69-38495 
VLF data from OGO 2 and OGO 4 on propagation, 
wave-particle interactions, and noise in ionosphere and 
magnetosphere 

[NASA-CR- 110658) p0093 N70-32928 

IONOSPHERIC PROPAGATION 

Satellite observation of natural VLF phenomena in 
ionosphere and magnetosphere stressing radio noise 
frequency-time characteristics 

pOOlO A68- 14098 
Sudden magnetic field increase associated with July 
8, 1966 sudden commencement observed by OGO 3 
satellite in magnetotail 

p0018 A69-II226 
Latitudinal cut-off of manmade VLF signals in short 
path through ionosphere to OGO 2 satellite, noting 
strong noise following signal cut-off 

p002l A69-28958 

Nonducied VLF walking trace whistlers and Doppler 
shifts in fixed frequency transmissions identified on 
OGO midlatitude spectrographic records 

p0028 A70-I5116 
VLF' noise phenomena observed with satellite electric 
uipolc antennas compared with lower hybrid resonance 
frequenev of ionospheric medium in vicinity 

p0029 A70- 18534 
Magnetospheric sudden impulses amplitude and rise 
time divtnhutions observation by OGO 3 and 5 
saielliio 

p0043 A71-I7686 
Ionospheric absorption relation to solar X-ray flux 
enhancement during short wave fade-outs from OGO-4 
and Sotrad 9 satellites 
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p0067 A73-I9255 


p0095 N7 1-25270 


p0045 A71-20318 

VIi-19 


IONOSPHERIC SOI NDING 


SUBJECT ISDEX 


Drifting whistler frequency cutoff phenomena 
(striatioas) observation in low latitude by POGO 
satellites, discussing interpretation based on 
propagation effect 

p0052 A7 1-39746 
OGO 6 ionospheric measurement of proton whistlers 
wave-normal vector, investigating propagation modes 

p0056 A72- 19148 
Geophysical properties of the ionospheric 
irregularities responsible for radio scintillation. 

[AIAA PAPER 74-531 p0077 A74- 18754 

Resonances in driving point impedance of electric 
dipole antenna in ionosphere 

(NASA-CR-9 16201 p0087 N68- 14025 

Very low frequency signals observed by OGO-4 
measured and interpreted, and global ionospheric 
propagation study 

INASA-CR- 107654) p0092 N70- 15768 

VLF data from (XjO 2 and OGO 4 on propagation, 
wave-particle interactions, and noise in ionosphere and 
magnetosphere 

[NASA-CR- 1 106581 p0093 N70-32928 

IONOSPHERIC SOI NDINC 

OGO>6 electric and electromagnetic fields 
measurement for ionosphere using dipole antenna, 
emphasizing broadband observation covering whistler 
mode waves 

p0024 A69-36677 
Polar ionosphere auroral oval position detection by 
satellite observations of naturally occurring VLF and 
man-made HF plasma waves 

p0032 A70-29924 
Ionospheric electric fields variations in ELF-VLF. 
confirming OV-1 satellite measurements with OGO 6 
data 

p0033 A70-30082 
Magnetospheric thermal plasma electron density 
measurement during solar flare by OGO-5 satellite 

p0036 A70-375I3 
Ionospheric ion temperature measurements by 
retarding potential analyzer on OGO-6 satellite 

p0039 A 70-43840 
Subauroral red arcs phenomenon hypotheses based 
on associated ionospbatk friaHM jMOpertiei 
measurements 

p0045 A71-19663 
Geomagnetic effect on the neutral temperature of the 
F region during the magnetic storm of Seoiember 
1969. 

p0060 A72-35603 
Midlatitudc red arc observaiionv by satellite and 
ground slatlon, suggesting thermal conduction theory 
of formation from ionospheric electron and ion 
temperatures and densities 

p0061 A72-35989 

ISIS- 1 satellite observations of the ionosphere at high 
southern latitudes. 

p0068 A73-25753 

IONOSPHERIC TEMPERATE RE 

Suprathermal electron temperature and ion 
composition as function of geomagnetic latitude in polar 
ionosphere, using Explorer 31 mass spectrometer 
measurements 

p0049 A 7 1-30037 
Geomagnetic equatorial ionospheric ion temperature, 
comparing incoherent scatter radar and OGO-D 
retarding potential analyzer values 

p0052 A7 1-33956 
Geomagnetic effect on the neutral temperature of the 
F region during the magnetic storm of September 
1969. 

p0060 A72-35603 
Global temperature distributions from OGO-6 6300 
A airglow measurements. 

p0077 A74-23679 

lONOSPHERICS 

The global distribution of natural and man-made 
ionospheric electric fields at 200 kHz and 540 kHz as 
observed by OGO-6. 

p0080 A74-34020 

IONS 

Experiment data analysis report for the OGO-4 
neutral and ion mass spcciromeicr experiment 

IB05000-0001 pom 

IRON 

Postlivc Fc ion concentration relationship to 

equatorial spread F from OGO 6 satellite observation 

near magnetic equator 

p0054 A72- 10902 
Measurements of the iron-group abundance in 
energetic solar particles, 

p0068 A73-23538 


J 


Jl PITER (PLANET) 

A new model for the high-frequency decametric 
radiation from Jupiter 


p0081 A74-43688 


K 


KINETIC ENERGY 

Gas-surface energy transfer experiment on OGO-6 
satellite, measuring upper atmosphere kinetic energy 
flux to determine accommodation and drag coefficients, 
density, etc. 

p0024 A69-36680 


L 


LAMINAR FLOW 

Structure of the quasi-perpendicular laminar bow 
shock 

[B226 12-000) p0114 

LATITtDE 

Properties of higher latitude region of structured low 
energy electron precipitation in noon hemisphere, 
relating radiation with optical emissions in dayside 
auroral oval 


p0048 A71-27911 
Theoretical model for the latitude dependence of the 
thermospheric annual and semiannual variations. 

p0066 A73-15538 
Latitude and local time dependence of precipitated 
low-energy electrons at high iatiiudes. 

p0074 A73-41914 

LATITUDE MEASUREMENT 

Relationship of perigee motion of satellite orbit to 
latitude and local time 

[NASA-TM-X-55703I p0085 N67-18763 

LEAKAGE 

MeuimmeiiU of the atmospheric neutron leakage 

rate 

p0076 A74- 15356 

I k;ht emission 


LF and VLF wideband noise called auroral hiss 
observed by Byrd ground station and (XjO 2, proposing 
incoherent Cerenkov radiation from I kev electrons 
pOOll A68- 19752 
Pioperties of higher latitude region of structured low 
energy electron precipitation in noon Hemisphere, 
relating radiation with optical emissions in dayside 
auroral oval 

p0048 A71-27911 
Auroral spectrum analysis in 120O-4(XX) A band, 
obtaining photon emission rates 

p0058 A72-26402 
Distributions and characteristics of high-latitude 
field-aligned electron precipitation. 

p0069 A 73- 26988 

LIGHT SCATTERING 

Extraterrestrial ultraviolet radiation and the 
parameter of the HI medium near the sun. 

p0073 A 73-39074 

LINES OF FORCE 

ion temperature gradient along magnetic field lines 
in outer plasmasphcrc by thermal diffusion equations 
compared with electron temperature observations 

p0031 A 70-26568 
Thermal plasma model along magnetic field lines 
outside plasmasphere with sharp density gradient in 
equatorial plane, using OGO-4 ion composition 
measurements 

p0038 A70-4I057 
Electron polar cap ind the boundary of open 
geomagnetic field lines. 

p0063 A72-44522 

1X)NG TERM FFFECTS 

Forbush decreases and long term cosmic ray particle 
intensity changes, investigating spectral variations 
p0044 A71-18I37 

I.ONGITUDINAL STABM ITV 

Seasonal and annual longitudinal variations in 
ionospheric ion distribution, stressing solar geomagnetic 

control importance 

p0050 A7 1-33762 

Dynamic analysis of longitudinal oscillations of 
SM-68B stage I (FWO) 

[B00570-000) pOl 1 1 


LOW FREQUENHES 

Broadband and highpass LF noise in distant 
magnetosphere detected by VLF/LF experiment on 
OGO I salcliilc 

p003l A70-27I83 

The prevalence of second harmonic radiation in type 
3 bursts observed at kilomctric wavelengths. 

p0071 A 73-32964 

Low frequency space radio astronomy 
[NASA-TM-X-63976) p0093 N70-33175 

LOW FREQUENCV BANDS 

Decay time of type 3 solar bursts observed at 
kilomctric wavelengths 

p0074 A73-4I497 

LOWER ATMOSPHERE 

Absolute cosmic ray ionization measurements in 
upper and lower atmosphere 

[NASA-CR-1O40681 p0090 N69- 34536 

LUMINOUS INTENSITY 

Electron measurements near weak aurora during 
rocket flight 

p0008 A67-33595 
Far U V equatorial airglow and aurora intensities and 
occurrence frequencies from satellite observation 

p0041 A71-11504 

LUNAR DUST 

Four years of dust particle measurements in cislunar 
and selenoc'cntric space from Lunar Explorer 35 and 
OGO 3 

IB15918-0001 p01l2 

LUNAR LIMB 

Lunar limb shock wave observed by Explorer 35 
satellite defined with respect to solar wind flow 
direction, discussing formation mechanism 

p0031 A70- 27594 

LYMAN ALPHA RADIATION 

Hydrogen Lyman alpha nightglow models, discussing 
solar photon scattering in gcocorona and hydrogen 
vertical distribution 

p0022 A69-3019I 
(3GO 5 satellite measurements of intensity and width 
of Lyman alpha line scattered by hydrogen geocorona 
p0022 A69-31412 
Solar Lyman-ulpha radiation observed by OGO 4 
spacecraft showing short term fluctuations 
superimposed with monthly variation 

p0028 A70-1SI28 
Lyman alpha intensity and hydrogen concentration 
at 5 to 19 earth radii determined from OGO 3 spacecraft 
measure ments 

p003l A70-27181 

OGO-4 ob.scrvations of hydrogen Lyman-alpha 
airglow surrounding earth, measuring dependence on 
solar zenith angle 

p0035 A70-35764 
Comet Bennett / 1969 i/ spectrograms, discussing 
linear diameter, trajectory, Lyman alpha emission and 
hydrogen mass 

p(X)39 A70-42468 
F.xospheric neutral hydrogen temperature diurnal 
variation from satellite resonance filter data, suggesting 
Lyman alpha stviirce external to geocorona 

p0040 A70-43852 
Lyman alpha and atomic oxygen 1304 A airglow 
depressions over poles from <X)0 4 satellite 
observations 

p0041 A7MI503 
Lyman alpha radiation scattering observation by 
satellites, obtaining geocoronal atomic hydrogen 
distribution in thermosphere and exosphere 

p0042 A7 1-14028 
Extraterrestrial hydrogen Lyman alpha emission 
source, investigating interstellar wind with (XJO 5 
satellite 

p0047 A71-24438 
Lyman alpha sky background measurements by OGO 
5 satellite, discussing absolute emission rate, spatial 
variations and origin 

p0047 A71-24439 
Neutral hydrogen interstellar wind parameters from 
Lyman aipha sky background measurements outside 
gcocoron.» by photometers on (XJO 5 

p0051 A71-33834 

Neutral hydrogen Lyman-alpha measurements in 
outer geocorona and in interplanetary space by two 
channel photometer on CKJO 5 

p0059 A 72-3 295 5 
New lotcrprctations of extraterrestrial Lyman-alpha 
observations. 

p0065 A73- 12323 
Interpretation of OGO-5 Lyman alpha measurements 
in the upper geocorona. 

p0066 A73- 19233 
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SL BJECT ISDEX 


MAGNETIC FIELDS 


’ Determination of the solar Lyman-alpha flux 
independent of calibration by ultraviolet obMrvations 
of Comet Bennett) 

p0076 A74>tS496 

OGO-5 measurements of the Lyman-alpha sky 
background in 1970 and 1971. 

p0077 A74-22345 
Flight calibration device for absolute measurements 
of photometer at Lyman alpha wavelength on OGO-6 
and other satellites 

[AD-7265671 p0096 N7I-36136 

Diurnal variation of Lyman alpha spectral width as 
measured by OGO-6 sky-scanning photometer 
(AD-736816) p0097 N72-23429 

Measurement of extraterrestrial Lyman alpha 
emission by OGO 5 satellite while outside geocorona 
pOlOO N73-10812 
Development of model of scattering of solar Lyman 
alpha from spatial distribution of neutral hydrogen in 
interplanetary space 

pOlOO N73-10813 
Instrument report for Lyman-alpha experiment 
(OGO-F-12) 

pOI08 N74-74625 

LYMAN SPECTRA 

Diurnal variation of Lyman alpha spectral width as 
measured by OGO-6 sky-scanning photometer 
(AD-736816) p0097 N72-23429 

M 

M AGNETIC ANOMALIES 

Geomagnetic field minimum in southern Brazil, 
comparing satellites data maps 

p0017 A68-42083 
Equatorial electrojet characteristics observation 
during 1967-1970 with POGO satellite- bo me 
magnetometers, noting anomaly characterized by sharp 
negative V-signature in width and variable amplitude 
p0070 A73-31768 
The detection of ^internediate' sne magnciic 
anomalies in Cosmos 49 and OGO-2, 4, d data. 

p0073 A73^I374 
The equatorial helium ion trough and the 

geomagnetic anomaly 
(B22334-1XX)1 p01l4 

Effects of crusidi anomalies on satellite measurements 
of ambient geomagneue field 

p0097 N72-23341 
A global magnetic anomaly map — obtained from 
PCXiO satellite data 

[NASA-TM-X-70628] p0106 N74-20982 

MAGNETIC CONTROL 

Seasonal and annual longitudinal variations in 
ionospheric ion distribution, stressing solar geomagnetic 
control importance 

p0050 A7 1-33762 
• Magnetic control of near equatorial neutral 
thermosphere, calculating F region ionization anomaly 
and molecular nitrogen and atomic oxygen density 
latitudinal variations 

p0069 A73-26997 

Digital offset Held generator for dynamic range 
extension of magnetometers 

p0090 N69-33963 

MAGNETIC DIPOLES 

Geomagnetic field model (POGO) to confirm 
eccentric dipole westward velocity secular decrease 
predicted by day length changes 

p0025 A69-37490 

MAGNETIC DISTl RBXNCES 

Sudden magnetic field increase associated with July 
8. 1966 sudden commencement observed by OGO 3 
satellite in magnetotaii 

p0018 A69-11226 

High latitude ionization spikes observed by POGO 
spacecraft, noting frequency correlation with magnetic 
disturbances and development by high energy electron 
injections 

p0021 A69-28950 

Morphology of thermal and energetic particles in 
inner magnetosphere during geomagnetic disturbances 
and solar cycles 

p0034 A70-30358 

Geomagnetic dipole field disturbances by (rapped 
particles, calculating self consistent equilibrium 
configuration for ring current dipole moments 

p0034 A70-3I905 


Eleclrosutic turbulence in bow shock magnetic 
structures observed by OGO 5, explaining turbulence 
as ion acoustic or Buneman mode due to two stream 
instability 

p0035 A70-36006 

Farth bow shock internal structure based on 
correlated observations of magnetic field. ELF magnetic 
fluctuations and suprathermal electrons by OGO 5 
satellite 

p005l A7I-33943 
High latitude sudden impulses, calculating transverse 
hydromagnctic waves propagation from magnetosphere 
equatorial plane 

p0052 A7 1-34777 
Neutral atmospheric composition and density 
variations during geomagnetic disturbances from 
OGO-6 satellite quadrupolc mass analyzer 
measurements 

p0052 A7 1-397 II 
The Harang discontinuity in auroral bell ionospheric 
currents. 

p006l A72-39980 
Outer magnetosphere near midnight at quiet and 
disturbed times. 

p0063 A72-44513 
Geomagnetic tail magnetic and electric fields ULF, 
VLF and ELF fluctuations, considering relationship to 
substorm processes 

p0064 A 72-44857 
Near-earth magnetic disturbance in total field at high 
latitudes. 1: Summary of data from OGO-2. 4. and 
6. 2: Interpretation of data from OGO-2. 4, and 6. 

p0080 A 74- 340 19 
A muitisatellite study of auroral-zone phenomena. 

[ESRO-SR-23-PT-1] p0105 N74- 16072 

A study of high latitude magnetic disturbance — from 
magnetic field data obtained with OGO spacecraft and 
ground observatories 

p0105 N74- 17058 

Electric field measurements across the Harang 
discontinuity — of the auroral zone 
[NASA-TM-X-706131 p0l05 N74- 19023 

MAGNETIC EFFECTS 

Magnetic activity effect on magnctospheric 
plasmapausc position, measuring ion concentrations as 
functioii of local tiine from OGO 5 observations 

p0029 A70- 18530 

Soft solar X rays cyclic variation from satellite 
observation, noting relation to sunspot group magnetic 
field complexity 

p0039 A 70-4 1101 
Geomagnetic effect on the neutral temperature of the 
F region during the magnetic storm of September 
1969, 

p0060 A72-35603 

Geomagnetic cutoffs for cosmic-ray protons for seven 
energy intervals between 1.2 and 39 Mev 

p006l A72-38728 
Polar-cap electric field distributions related to the 
interplanetary magnetic field direction. 

p0062 A72-42432 
ULF wave observation by satellite, considering 
geomagnetic activity control of magnctospheric wave 
occurrence 

p0063 A72-42902 

Satellite studies of magnctospheric substorms on 
August 15. 1968. 1: Stale of the r.iagnctosphcre. 

p0071 A 73- 33449 
Dependence of the polar cusp on the north-south 
component of the interplanetary magnetic field. 

p0072 A 73-36273 
Heating of the high-latitude thermosphere during 
magnetically quiet periods. 

p0080 A74- 34027 

MAGNETIC EQUATOR 

Geomagnetic field minimum m southern Brazil, 
comparing satellites data maps 

p0017 A68-42083 

Magnetiedipequator position at E layer and gradient 
with time and altitude, using geomagnetic field 
models 

p0026 A69-42428 

Satellite observations of equatonal erosion and 
- defocusing of VLF' waves propagating at low magnetic 
latitudes 

p0029 A 70- 18532 
Magnetic equator ELF noise examined with OGO 
3 magnetometer, indicating unique signals in 

ptasmasphere 

p0030 A70-21380 

Low energy protons omnidirectional intensity 

contours in outer radiation zone at magnetic equator 
p0030 A 70-23491 


Whistler ducts as enhanced ionization from OGO 3 
satellite observations near magnetic equator, noting 
magnctospheric ionization hydrostatic model and 
predicted cut-off 

pQMl A71-11499 
Magnctospheric VI.F electric field emissions above 
electron cyclotron frequency from OGO 5 observation 
at magnetic equator 

p004l A71-11500 

Directional differential energy spectra for proton 
intensities in outer radiation zone near magnetic equator 
from saicUitc observations 

p0043 A71-17261 
Plasma sheet proton ring current, trapping boundary 
and ptasmapause interrelations near magnetic equator 
and local midnight by satellitcborne analyzer array 
p0047 A71-24781 
Geomagnetic equatorial ionospheric ion temperature, 
comparing incoherent scatter radar and OGO-D 
retarding potential analvzcr values 

p0052 A71-33956 
Positive Fc ion concentration relationship to 
equatorial spread F from OGO 6 satellite observation 
near magnetic equator 

p0054 A 72- 10902 
OGO-6 measurements of supercooled plasma in the 
equatorial exosphere. 

p0068 A73-22066 
OGO 6 retarding potential analyzer observation of 
vertical and longitudinal gradients in ion concentrations 
below F region peak near magnetic equator 

p0068 A73-24738 
Magnetic control of near equatorial neutral 
thermosphere, calculating F region ionization anomaly 
and molecular nitrogen and atomic oxygen density 
latitudinal variations 

p0069 A73-26997 
Fquaiurial iunospheric anomaly related neutral 
thermospheric composition variation observation from 
OGO-6 mass spectroscopic data, noting static diffusion 
model limitations 

p0070 A73-31767 
.Asymmetrical global O I airglow emission pattern 
with r«pect to magnetic equator from (XjO 4 
observations, noting poor correlation with ionospheric 
electron density 

p0073 A73-38939 
The equatorial helium ion trough and the 
geomagnetic anomaly 
IB2:33l-CV)Oj p0114 

OGO-h study of electric field emissions at 
gcuniagiietic equator 

[\ASA-CR- 1262381 p0097 N72-22383 

V1AGNETK HELDS 

Mag'^'jrtic liesign of OGO and Pioneer solar probe 
including data on instrumentation, mechanical 
equipment, permanent magnets, test methods, etc 

p0004 A66- 15919 
Fluxgaie magnetometer for OGO-E spacecraft in 
observing MHD waves and magnetic field structures 
in space 

p0007 A67- 15724 
Rapid magnetic field variations observed in 
magnetosheath evaluated in terms of transverse modes 
of plasma wave propagation 

lJPL-TR-32-1199) p0009 A67-40804 

Magnetic field data from OGO-2 spacecraft and 
surface magnetic observatories, noting magnetic storm 
occurrence and magnetosphere inflation and detection 
of polar ionospheric currents 

p0018 A69-1I125 
SatcUite plasma diagnostics for electric and magnetic 
fields and fine structure of collisionless shocks in solar 
wind plasma flows and interplanetary shocks 

p0032 A70-30069 
Thermal plasma model along magnetic field lines 
outside plasma.sphcre with sharp density gradient in 
equalorial plane, using OGO-4 ion composition 
measurements 

p0038 A 70-4 1057 
Magnetic field and electron plasma observations near 
dawn magnetopause by triaxial spectrometer and 
fluxgate magnetometer on satellite OGO 5 

p0050 A 7 1-3 1754 
Plasma wave measurements during OGO-5 dayside 
magnetosphere polar cusp encounters, discussing ULF 
magnetic field wave levels and VLF electric field 
amplitude ranges 

p(K)59 A 7 2- 29380 
Solar wind interaction with geomagnetic field, 
discussing magnetosphere polar cusp region and 
geomagnetic tail neutral sheet structure 

p0065 A73-13871 
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SUBJECT ISDEX 


Processing of total field magnetometer data from 
OGO-2 satellite 

(NASA-TM-X.551t22| p0085 N67-30I47 

OGO-B and OGO-E measurements on 

magnetosphcric field magnitudes and disturbances 
caused by ring currents 

p0095 N71-2527I 

Seasonal, altitude, and universal time differences in 
field-aligned electrons 

(NASA-TM-X-bbO*^*^) pOlOO N73-1IM5 

OGO-5 fluxgatc magnetometer for measuring 
magnetic field over range of OGO-5 orbit 
INASA-CR- 130205) pOlOl N73-2W98 

OGO D and F magnetic field results and surface 
data comparison 

INASA-TM-X-662181 p0102 N73-20866 

MAGNETIC FLtX 

Magnetosphcric magnetic field distortions under 
quiet and slightly disturbed conditions, obtaining scalar 
intensity with OGO 3 and 5 rubidium vapor 
magnetometer 

p0054 A72- 10886 
Magnetic field strength change in equatorial 
plasmasphere. considering quiet ring current as 
equatorial sheet current extension of neutral sheet 
current in magnetosphcric tail 

p0064 A73- 11732 
Quiet lime magneiospheric field depression at 2.3-3.6 
earth radii. 

p0072 A73-33464 
Rate of erosion of daysidc magnetic flux based on 
a quantitative study of the dependence of polar cusp 
latitude on the interplanetary magnetic field. 

p0075 A74- 14274 
The magnetotail and substorms. — magnetic flux 
transport model 

p0076 A 74- 17742 
Comparison of simultaneous particle detector and 
search coil magnetometer measurements of precipitating 
particles and field aligned currents from OGO-0 
[NASA-TM-X-662241 p0l02 N73-21367 

MAGNETIC MEASl RFVIENT 

OGO 3 search coil magnetometer data correlated with 
magnetopause crossing by ATS I satellite, discussing 
OGO 3 crossing of outer iD^pieUMptera mlo 
interplanetary medium 

p0017 .A68-4I693 
Interplanetary magnetic field measurements from 
Mariner and OGO vaiellitcs at various paths, regions 
and intervals, rinding dominant polarity effect 
dependent on sun latitude 

p0027 A70- 13980 
Gcoinagnclic field distortion in high beta 
magnetosphcric regions from OGO observations for 
quiet and slightly disturbed conditions 

p0032 A70-30076 
Electromagnetic wave observation in interplanetary 
medium and in magnetosphere, emphasizing magnetic 
and electric field measurements 

p0065 A73-I3855 
Satellite studies of magneiospheric substorms on 
August 15, 1968. 4: OGO-5 magnetic field 

observations. 


p0072 A73-33452 
Near-earth magnetic disturbance in total field at high 
latitudes. 1: Summary of data from OGO-2, 4, and 
6. 2: Interpretation of data from OGO-2, 4. and 6. 

p0080 A74-34019 
World magnetic survey (WMS>- method for 
minimizing limitations of mathematical and graphical 
descriptions of earths magnetic field 
{NASA-RP-277] p0082 N64-27355 

Magnetic property tests on OGO and environmental 
research satellites 

p0090 N69-33977 

MAGNETIC PROBES 

Magnetic Hall probe developed for use in 
spectrometer system aboard OGO-E satellite 
IUCRL-14650-T) p0086 N67-30930 

MAGNETIC PROPERTIES 

Magnetic property tests on OGO and environmental 
research satellites 

p0090 N69-33977 

MAGNETIC RIGIDITY 

Differentia! response curves and mean rigidity of 
response of ion chambers aboard balloons and satellites 
in free space during lo.".g-term cosmitray vanaiion from 
I960 to 1965 

p0003 A65-33664 

Balloon and satellite measurement of quiet lime 
cut-off rigidities for cosmic ray panicles 

p00l6 A68-41.S62 


VII-22 


MAGNETIC STORMS 

Charged particles of extratcnestrial ring current 
during geomagnetic storms, with OGO 3 measurements 
of proton and electron differential energy spectra 

p0009 A67-37401 

IMP-2 and OGO-1 investigations of bow shock large 
scale motions during magnetic storms result from 
magnetosphcrc-magnctosheaih compression by solar 
wind dynamic pressure 

pOOll .A68-I7768 
Plasmasphere behavior during solar flare events 
compared with satellite data from storm-lime and 
piasmapause 

pOOn A68- 19744 
Directional differential intensities of protons injected 
into outer radiation zone coincident with initial phase 
of geomagnetic storm and monitored by OGO 3 

p0016 A68-41684 
Magnetic field data from OGO-2 spacecraft and 
surface magnetic observatories, noting magnetic storm 
occurrence and magnetosphere inflation and detection 
of polar ionospheric currents 

p0018 A69-1I125 
Charged particles injection into captured radiation 
zone of Van Allen bells during main phase of magnetic 
storm indicated by proton data analysis 

p0025 A69- 37967 
Electron intensities and subsiorm drift effects in outer 
radiation belt using two satellite technique 

p0026 A69-43172 
Extraterrestrial ring current proton intensities 
asymmetric increases in outer radiation bell during 
magnetic storms 

p0030 A70-23490 
Van Allen radiation belts energetic electrons injection 
and distribution due to magnetic storms, using 
saieUitc-bome spectrometers 

p0033 A70-3CX)90 
Ionospheric electron density response to geomagnetic 
storms at midlalitudes, noting diurnal variations 
detected by ATS 3 VHP signals 

p0038 A70-4(H79 
Inner bell electron flux variations following 
geomagnetic storms from satellite instrument data 
p0042 A7M4212 
Magnetopause inward motion before substorm, 
showing association with interplanetary field vertical 
component reversal 

plX>42 A7 1-14515 
Magnetopause crossing observation of ATS 5 satellite 
during magnetic storm 

p0O43 ATI 17258 
Subsiorm related magnetic field variations in near 
geomagnetic tail from OGO 5 inbnisnd pass 

p0046 A? I 21643 
Hydrogen ion concentration measurements by OGO 
5 in plasmasphere during intense magnetic storms 
accompanied by stable auroral red arcs 

p0047 A7 1-24787 
Band limited micropulsations observed in space 
during magnetosphcric subsiorm by fluxgate 
magnetometer on OGO 5 

■p0048 A7 1-279 13 
Magnetotail changes relationship to solar wind 
magnetic field and mugnetospheric substorms from 
ground and satellite data 

p0051 A7 1-33944 
OGO-2 rubidium vapor magnetometer measurements 
comparison with surface magnetic observatory data 
during geomagnetic storms, considering asymmetric 
ring current 

p005l A7 1-33946 
Relativistic electron precipitation during magnetic 
storms. showing cyclotron resonances with 
electromagnetic ion cyclotron waves 

p0051 A7 1-33948 
Plasmaspheric ambient hydrogen and helium atomic 
cations density measurement by OGO .5 ion mass 
spectrometer during magnetic storm, noting 
relationship to auroral red arcs 

p0053 A71-39833 
OGO 5 polar cusp observations showing dayside 
magncloshcath plasma penetration during magnetic 
storm 

p0053 A7I-43162 
Earth coroiating plasma tail evidence in piasmapause 
variations from high resolution proton distribution data 
obtained by OGO 4 satellite during nugnciic storm 
pO<153 A7 1-43 166 
Magnetic storm effects on neutral atmosphenc 
composition above 400 km. discussing energy 
deposition 

p0055 A72-I3SDJ 


Magnetic storm effects in atmospheric neutral 
compilation, noting thermospheric wind circulation 
role doc to Joule heating within auroral zone 

p0058 A72-24957 
OGO-5 observation of lower hybrid resonance noise, 
bursts.. VLF hiss and whistlers near piasmapause during 
large magnetic storm 

p0058 A72-26399 
Geomagnetic effect on the neutral temperature of the 
F legion during the magnetic storm of September 
1969, 

p0060 A72-35603 
Behavior of outer radiation zone and a new model 
of maignctospheric substorm. 

p0063 A72-44850 
Electric field variations during substorms: OGO-6 
measurements. 

p0064 A72-44854 
Diurnal latitudinal composition variations in light 
ion trough from OGO mass spectrometric observations, 
noting magnetic storm effects 

p0065 A73-11904 
Field-aligned currents, plasma waves, and anomalous 
resistivity in the disturbed polar cusp. 

p0069 A73-29964 
Energy and diffusive mass transport relation to 
thermospheric circulation, composition, temperature 
and mass density from three dimensional two 
constituent magnetic storm model 

p0070 A73-29975 
Ion cyclotron waves observed in the polar cusp. 

p007l A 73-33437 
Satellite studies of magnetosphcric substorms on 
.August 15, 1968. I; State of the magnetosphere. 

p0071 A73-33449 

Satellite studies of magneiospheric substorms on 
August 15, 1968. 2: Solar wind and outer 

magnetosphere. 

p0071 A 73-33450 
Satellite studies of magnetosphcric substorms on 
August 15. 1968. 3; Some features of magnetosphcric 
convection. 

p0072 A73-3345I 
Satellite studies of magnetosphcric subsiorm s on 
August 15, I%8. 4: OGO-5 magnetic field 

observations. 

p0072 A73-33452 
Satellite studies of magnetosphcric substorms on 
August 15, 1968. 5: Energetic electrons, spatial 

Nvundarics, and wave-pariiclc interactions at OGO-5. 

p0072 A 7 3- 3 34 5 3 
SatcHiic studies of magneiospheric .subsiorms on 
.August 15. 1968. 6; OGO 5 encrceitc electron 

uUacr. ations. Pilch angle distributions in the nighttime 
magnett'sphere 

p0072 A73-33454 
Sateiiite studies of magneiospheric suostorms on 
-August 15, 1968. 7: OGO-5 energetic proton 

observations. Spatial boundaries 

p0072 A73-33455 
Satellite studies of magnetosphcric substorms on 
August 15, 1968. 8: OGO-5 plasma wave 

observations. 

p0072 A73-33456 
Satellite studies of magneiospheric substorms on 
.August 15, 1968. 9: Phenomenological model for 

substorms. 

p0072 A73-33457 
Synoptic survey for the neutral line in the magnetotail 
during the substorm expansion phase. 

p0073 A73-36275 
The relation between low-latitude neutral density 
variations near 400 km and magnetic activity indices. 

p0075 A 74- 142 19 
The roagnetotail and substorms. — magnetic flux 
transport model 

p0076 A74- 17742 
Postmidnight chorus; A substorm phenomenon. — 
outer magnetosphere 

p0076 A 74- 18364 

Plasmaspheric hiss intensity variations during 
magnetsc storms. 

p0080 A 74-34038 

Encrfsctic electrons and protons observed on OGO-5. 
March 6-10, 1970 

(B07587-000) pOll I 

Dvrumical characteristics of pulsating substorm, 

lBi4.>8(M«0| p0112 

Ptasma wave-partick interaction inside the ncutiai 
sheet tin Japanese) 

iB 14583-3001 p0il2 
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MAGNETOPAl SE 


Neutral wind velocities calculated from temperature 
measurements during a magnetic storm and the 

observed ionospheric effects 
[B 19920-0001 p01l3 

High latitude proton precipitation and light ion 
density profiles during the magnetic storm initial 
phase 

(B22333-0001 p0U3 

Intensity variation of elf hiss and chorus during 
isolated subsiorms 

[B22603-0001 p01l4 

Subsiorm and interplanetary magnetic field effects 
on the geomagnetic tail lobes 
(822611-000) p01l4 

Temporal variations of 40 keV electrons in 
magnetosphere during and after magnetic storm on 
April 18, 1%5 

[NASA-CR-85905] p0086 N67-31362 

OGO outer zone observational data on electron 
intensities of earth geomagnetic field 
INASA-CK-89652] p0087 N67-40I26 

Local lime asymmetries in increase of electron fluxes 
in outer Van Allen zone during subsiorms 
[NASA-CR-100419] p0089 N69-20849 

Propagation of high energy solar protons as observed 
by OGO C spacecraft 

p0089 N69-23730 

OGO-D atmospheric composition data for polar 
thermospheric storm model 

[NASA-CR- 103080] p0094 N7I-20638 

Magnetic field fluctuations during magnetospheric 
substorms and field aligned currents in magnetosphere, 
based on satellite observations 
[NASA-TM-X-657481 p0096 N72-11325 

Enhancements of red arc during maximum solar 
activity 

p0097 N72-23334 

Neutral density data from OGO-F and geomagnetic 
storms 

[NASA-CR- 1 22479] p0099 N72-32390 

OGO-5 observations of discrete whistlers and 
emissions during a large magnetic storm 
[NASA-TM-X-70213! p0l09 N74-74634 

Magnetospheric substorm, 1972 

pOnO N74-77515 

MAtiNETIC SU RVEYS 

Geomagnetic survey by poUr-orbiiing OGO 2 and 
4, discussing data acquisition and reduction results and 
accuracy 

p0054 A72- 12081 

Magnetosphere and adjacent regions magnetic 
surveys by OGO I and 3 satellites, discussing 
magnetopause, bow shock, magnetosheaih, 
geomagnetic tail, ring current and polar substorms 

p0055 A 72- 12084 
World magnetic survey (W'MS)- method for 
minimizing limitations of mathematical and graphical 
descriptions of earths magnetic field 
[NASA-RP-277] p0082 N64-27355 

Derivation of International Geomagnetic Reference 
Field with tables of spherical harmonic coefficients and 
lest results of various magnetic field models 
(NASA-TN-D-6237) p0095 N7 1-32190 

MAGNETIC VARIATIONS 

Rapid magnetic field variations observed in 
magnetoshcavh evaluated in terms of transverse modes 
of plasma wave propagation 

[JPL-TR-32-1199] p0009 A67-40804 

OGO triaxial search coil magnetometer for measuring 
earth magnetic fluctuations, discussing design rationale 
and observation results 

p0024 A69-36675 
Geomagnetic field model (POGO) to confirm 
eccentric dipole westward velocity secular decrease 
predicted by day length changes 

p0025 A69- 37490 

Plasmapausc position and density profile from ion 
concentration measurements by OGO-5. determining 
reaction to magnetic variations 

p0032 A70-3(X)74 
Geomagnetic field distortion in high beta 
magnetospheric regions from OGO observations ftn 
quiet and slightly disturbed conditions 

p0032 A70-30076 

Magnetic fluctuations observed by ground 
observatories, suggesting large amplitude waves as field 
line resonances driven bv magnetopause motion 

p0033 A 70-30078 
Magnetic and electric field changes acros^i earth bow 
shock and magnetosheaih, discussing Pioneer 8 and 
OGO-5 data 


Substorm related magnetic field variations in near 
geomagnetic uil from OGO S inbound pass 

p0046 A7I-21643 
Magnetic fluciualions in ELF and VLF waves in 
space, discussing whistler phenomena and applications 
to magnetospheric probes 

p0056 A 72-2 1189 
POGO satellite observed elccirojeci signature data 
comparison w ith daily geomagnetic variation amplitude 
measurement at equatorial ground station in India 
p0070 A73-31769 
POGO satellite observation of decirojel profiles 
compared with H variation around measurements, 
interpreting data by classical band current model 

p0070 A73-31773 
Near-earth magnetic disturbance in total field at high 
latitudes. 1: Summary of data from OGO- 2, 4, and 
6. 2: Interpretation of data from OGO-2. 4. and 6. 

p0080 A74-34019 

Geomagnetic secular variations. 1900-1965 
[NASA-TM-X-55944] p0086 N67-37398 

M AGNETICALLY TRAPPED PARTICLES 

Beta particle observations between inner edge of 
plasma sheet to plasmapausc in midnight earth 
magnetosphere 

(NASA-TM-X-656401 p0095 N7 1-32436 

M AGNETOHYDRODVNAMIC FLOW 

Lunar limb shock wave observed by Explorer 35 
satellite defined with respect to solar wind flow 
direction, discussing formation mechanism 

p003l A 70- 27594 

M AG N ETO H Y D ROD YN AMIC STA Bl LITY 


HF electrostatic waves generation by electrons in 
magnetosphere 

p0033 A70-30083 
Electric field fluciualions in magnetospheric plasma 
at multiples of local electron gyrofrequency due to 
plasma instability 

p0052 A7 1-37368 
Suprathermal electron beam induced HF wave 
instability in solar wind upstream from earth bow shock, 
interpreting OGO 5 observations 

p0053 A7 1-43 1 58 
Nonlinear frequency correction to plasma instability 
at half harmonica of etearon gyrofrequency as observed 
by OGO 5 near geomagnetic equator outside 
plasmapausc 

p0068 A 73-22069 
OGO 5 observation of ULF geomagnetic fluctuation 
ai polar cusp boundaries in lenns of ionospheric drift 
wave and Kelvin- Helmholtz instabilities 

p0068 A73-24744 


Observation of a current-driven plasma instability at 
the outer zone-plasma sheet boundary. 

p0069 A73-29966 

MAGNETOHYDRODYN4MIC W AVES 

Fluxgate magnetometer for OGO-E spacecraft m 
observing MHD waves and magnetic field structures 
in space 

p0007 A67- 15724 
Fluctuating electric fields relations to MHD bow 
shock structure, using LF fluxgate magnetometer 
aboard OGO 5 

p0026 A69-42693 
Magnetosphere Alfven velocity profile relation to 
ELF chorus and hiss, indicating unstable wave 
generation by cyclotron resonance 

p0039 A70-43851 
High latitude sudden impulses, calculating transverse 
hydromagnetic waves propagation from magnetosphere 
equatorial plane 

p0052 A7 1-34777 
Detection of solar-wind electron plasma frequency 
fluctuations in an oblique nonlinear 
maenetohvdrodynamic wave. 

p0061 A72-35610 

ULF wave observation by satellite, considering 
geomagnetic activity control of magnetospheric wave 
occurrence 

p0063 A 72-42902 

NfVGNETOMETKRS 

Magnetopause location, boundary positions and 
magnetic noise spectra! data obtained with triaxial 
search coil magnetometer aboard OGO 1 satellite 

p(XXM A66-23148 
Huxgaie magnetometer for OGO-f- spacecraft in 
observing MHD waves and magnetic field structures 
in space 

p0007 A67- 15724 
Geomagnetic field values obuiincd from OGO-2 
satellite-mounted rubidium vapor magnetometer 

p0007 A67-23244 


Electron spectra, pilch angle distributions and total 
ionization measured throughout radiation belts by 
s^dtitc magnetic spectrometer and integrating 
ionization chamber 

p0008 A67-25807 
Rubidium vapor magnetometer used for near earth 
orbiting spacecraft, instrumentation and in-flight 
performance 

p0008 A67-36513 
Rapid magnetic field variations observed in 
magnetosheaih evaluated in terms of transverse modes 
of plasma wave propagation 

|JPL.-TR-32-li991 p0009 A67-40804 

OGO triaxial search coil magnetometer for measuring 
earth magnetic fluctuations, discussing design rationale 
and observation results 

p0024 A69-36675 
Fluxgate and Ru vapor magnetometers for space 
ireasu remen ts over wide field intensities, reducing 
electronic phase shift and experiment weight 

p0032 A70- 30045 
OGO-2 rubidium vapor magnetometer measurements 
comparison with surface magnetic observatory data 
during geomagnetic storms, considering asymmetric 
ring current 

p0051 A7 1-33946 
Earth bow shock magnetic field data correlation with 
OGO 5 flux gate magnetometer, using 
Tidraan-Northrop theory 

p0056 A72-19145 
Quiet time magnetospheric field depression at 2.3-3.6 
ranh radii. 

p0072 A73-33464 
Production processing of the data obtained by the 
UCl-.A OGO-5 fluxgate magnetometer 
]B 12880-000] p0ll2 

ptX70 triaxial search coil magnetometer 
(821207-0001 p0!!3 

Processing of total field magnetometer data from 
OGO-2 satellite 

\N,\S.A-TM-X-55822l p0085 N67-30147 

Digital offset field generator for dynamic range 
extension of magnetometers 

p0090 N69-33963 
OGO-5 fluxgate magnetometer for measuring 
magnetic field over range of OGO-5 orbit 
[NASA-CR-1 30205] pOlOl N73-20498 

Comparison of simultaneous particle detector and 
sc.irch coil magnetometer measurements of precipitating 
particles and field aligned currents from tXiO-D 
lNASA-TM-X-66224] p0!02 N 73-2 1367 

LOGO triaxial search coil magnetometer Final 
Fneineering Report 

IN \.SA-CR-i00619] p0108 N69-72494 

M \<;netopai St 

Magnetopause location, boundary positions and 
magnetic noise spectral data obtained with triaxial 
search coil magnetometer aboard OGO I satellite 

p0004 A66-23I48 
Magnetospheric plasmapausc shape, changes of 
electron density and wave phenomena 

p0014 A68-37940 
OGO 3 search coil magnetometer data correlated with 
magnetopause crossing by ATS 1 satellite, discussing 
OGO 3 crossing of outer magnetosphere into 
interplanetary medium 

p0017 A68-41693 

Magnetic fluctuations observed by ground 
observatories, suggesting large amplitude waves as field 
line resonances driven bv magnetopause motion 

p0033 A 70-30078 
Magnetopause inward motion before substorm, 
showing association with interplanetary field vertical 
component reversal 

p0042 A71-14515 
Magnetopause crossing observation of ATS 5 satellite 
during magnetic storm 

p0043 A71- 17258 
Multiple magnetopause crossings in equatorial plane 
by OGO 5, showing magnetopause motion composed 
of two oscillations 

p0046 A71-2I631 
Nfagnetic field and electron plasma observations near 
dawn magnetopause by triaxial spectrometer and 
fluxgaic magnetometer on satellite OGO 5 

p0050 A7 1-31754 
Magnetopause current layer deflection during OGO 
5 crossings, noting independence on sun-carth-salellile 
angle 

p0053 A7 1-43 161 
Shadowing of electron azimuthal-drift motions near 
the noon magnetopause. 
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Correlation of ground>based meafuremcnts of 
structured Pc I micropulsations with OGOV 
plasmapause observations. 

p0067 A73.20652 
Obscrsations of ihe internal structure of the 
magnetopause. 

p0077 A 74-2 1679 
Plasma waves in the daysidc polar cusp. 2: 
Magnetopause and polar magnetosheath. 

p0077 A74-21680 

Magnetopause rotational forms 
(B22604-0001 p0ll4 

OGO-E electrostatic spectrometer measurements on 
electron flux near magnetopause 

p0095 N7 1-25273 

MAOETOSPHERE 

Radio propagation experiment using transmitted 
VHF waves from OGOl to deduce electron density 
in ionosphere and magnetosphere 

p0004 A66- 10892 
OGO-I first results on mass spectrometry 
measurements of thermal positive ion composition at 
high altitudes 

p0004 A66- 14781 
Fluxgate magnetometer for OGO-E spacecraft in 
observing MHD waves and magnetic field structures 
in space 

p0007 A67- 15724 
Electron energy spectra analyzed in earth 
magnetosphere using OGO 3, noting relation to radial 
distance 

p0007 A67- 19926 
OGO 3 observation of low energy protons and 
electrons tn earth magnetosphere, noting narrow peak 
of relativelv high tow-energy particle intensities 

p0008 A67-26312 
Magnetic field measurements in outer 
magnetosphere, emphasizing boundary regions and 
shock front characteristics 

pOOlO A68- 12172 
Position and shape of neutral sheet in geocentric solar 
magnctospheric coordinate system from geomagnetic 
uil measurements 

pOOlO A68- 13469 

Satellite observation of natural VLF phenomena in 
ionosphere and magnetosphere stressing radio noise 
frequency-time characienstics 

pOOlO A68- 14098 
Magnctospheric ionization distribution determined 
by ducted and nonducled whistler propagation modes 
and reflection as observed by OGO 1 

pOOlO A68- 17728 
Plasmasphcre behavior during solar flare events 
compared with satellite data from storm-time and 
ptasmapause 

pOOll A68- 19744 
Low energy electron spatial distribution in 
magnetosphere obtained with OGO 1 and 3 indicate 
lower energies and higher densities occur during 
geomagnetic disturbances 

, p00l2 A68-28348 

Flux, energy distribution and density of ions and 
electrons in magnetosphere plasma during solar activity 
period determined bv OGO-3 electrostatic probes 

pOOI2 A68-29421 
Mai^netosphcrc low energy proton and electron 
density spatial distributions and temporal variations 
from OGO 3 satellite observations 

pOOI3 A68-34245 
Magnetosphere temperature distribution model 
noting heat fiuxcs due to low electron density, large 
mean free path, turbulent heal transfer, etc. 

p0015 A68- 38423 
Ambient electron energy spectrum secondary peak 
determined from unducted magnetosphcrically reflected 
whistler mode radiation measurements 

p00l5 A68-38428 
Spatial variations in particle intensity near and inside 
magnetosphere during September 1966 solar cosmic ray 
events, noting mugnciusphcre screening effectiveness 
p00I8 A69- 12740 

Low energy electrons on day .side of magnetosphere 
observed with MIT electron detector on OGO 3 
satellite 

p0018 A69- 14027 

Magnctospheric ELF noise, discussing OGO 3 
spectrum analysis 

pOOI9 A69-I8834 

Low energy charged particles in earth magnetosphere 
observed by OGO satellite 

p0019 A69- 19358 

MI-24 


Low energy electrons in magnetosphere from OGO-1 
and OGO-3 observations, discussing plasma sheet, 
magnetic bay activity, electron pressure, temperature 
and density gradient 

p0019 A69- 19373 
Solar protons in magnctospheric tail after flare of 
July 7. 1966 with isotropic pitch angle di.stnbution, 
expressing energy spectrum as exponential in rigidity 
p0020 A69-21699 
Earth thermal plasmasphcre contraction subsequent 
to solar flare obtained from ion mass spectrometers 
on OGO satellites 

p0020 A69-23777 
Plasm apause position measurements by ion mass 
spectrometers and broadband VLF receivers on OGO 
1 and OGO 3 and by broadband recordings at 
Antarctica 

p002l A69-25153 

Light ion abundance measurements of OGO satellites 
and field aligned diffusive equilibrium theory with 
temperature and concentration latitudinal variations 
p0021 A69-25157 
Banded chorus, VLF discrete emissions in 
magnetosphere in single variable frequency band with 
frequency depending on equatorial electron 
gyrofrequency 

p0023 A69-31981 
Drift shell splitting in nondipolar distorted 
magnetosphere tested with data from electron 
spectrometer on ATS I and OGO 3 satellites 

p0026 A69-40508 
Magnctospheric observations of whistler mode 
emissions by OGO 1 satellite over VLF and LF 
ranges 

p0028 A70-15M7 
Plasm apause observations by ion spectrometer 
aboard OGO- 5 vehicle for early orbits, obtaining O, 
He and H ion concentration profiles for geomagnetic 
parameter 

p0029 A71M8546 
Magnetic equator ELF noise examined with OGO 
3 magnetometer, indicating unique signals in 
pksmaspherc 

p0030 A70-21380 
Plasmapause irregular structure and position 
indicated by measured distributions of hydrogen and 
helium thermal positive ions in duskside 

inagnetosphere 

p003i A70-29185 

Solar cosmic rays entry into magnetosphere, showing 
entrance on smoothly connected field lines 

p0032 A7(V.t0059 

Plasmapause position and density profile from ion 
concentration measurements by OGO-5, determining 
reaction to magnetic variations 

p0032 A70- 30074 
Geomagnetic field distortion in high beta 
magnctospheric regions from OGO observations for 
quiet and slightly disturbed conditions 

p0032 A 70-30076 
HF electrostatic waves generation by electrons in 
magnetosphere 

p0033 A 70-30083 
Plasma wave particle interactions in outer 
magnetosphere, magnetosheath and solar wind, noting 
role of AC electric fields 

p0033 A 70-30085 
Low energy charged particle distribution within earth 
magnetosphere and environs, suggesting solar origin for 
storm lime ring current protons 

p0033 A70-30089 
Morphology of tfermal and energetic particles in 
inner magnetosphere during geomagnetic disturbances 
and solar cycles 

p0034 A 70-30358 
Trapped particle population changes associated with 
solar events, discussini' solar wind discontinuity effects 
on magnetosphere 

p0036 A 70-3 7487 
Inner magnetosphere rrragnetic field mapping, 
deriving pogo model 

p0038 A70- 39349 
Electron densities between inner edge plasma sheet 
and plasmasphcre as function of geocentric radial 
distance from OGO-3 elcjtrostalic measurements 

p0()39 A70-43834 

Magnetosphere Aifven velocity profile relation to 
ELF chorus and hiss, indicating unstable wave 
generation by cyclotron resonance 

p0039 A 70-438 51 


Directed proton fiuve.s measurements in bow shock, 
magnctoshcath and solar wind by OGO 5 satellite ion 
spectrometer 

p0040 A7M149I 
Magnetosphere thermal ion density and temperature 
in dawn and morning quadrants from OGO 5 satellite 
measurements 

pOWO A71-1I498 
Magnctospheric VLF electric field emissions above 
electron cyclotron frequency from OGO 5 observation 
at magnetic equator 

p004l A71-11500 

Magnctospheric sudden impulses amplitude and rise 
lime distributions observation by OGO 3 and 5 
satellites 

p0043 A71-17686 
Solar flare electron spectra in interplanetary space 
and within earth magnetosphere, investigating 
simultaneous observations by satellite- borne magnetic 
electron spectrometers 

p0046 A7 1-21037 
Geomagnetic micropulsations distribution in 
magnetosphere, using OGO 3 and 5 data 

p0046 A71-23635 
Magnctospheric VLF banded emissions spectral 
analysis, investigating OGO-5 data by high time 
resolution spectral techniques 

p0047 A7I-24788 
Solar wind compressed magnetic field in sunward 
magnetosphere and extended geomagnetic tail 
observation by Pioneer 7 spacecraft 

p0049 A7 1-30028 
Low energy electron and proton fluxes in geomagnetic 
tail of equatorial magnetosphere forming plasma sheet 
related to auroral oval 

p0049 A7 1-30029 
Satellite measurements of cold plasma density and 
plasmapause in magnetosphere, companng whistler, 
Langmuir probe and ion trap data 

p0049 A7 1-30951 
Electromagnetic waves in interplanetary space and 
effects on magnetosphere, considering solar wind 
characteristics due to wave interactions 

p0050 A7 1-30956 
Magnetoiail changes relationship to solar wind 
magnetic field and magnetospheric substorms from 
ground and satellite data 

pOOSI A7 1-33944 
High latitude sudden impulses, calculating transverse 
hydromagneiic waves propagation from magnetosphere 
equatorial plane 

p0052 A7 1-34777 
tlecinc field fluctuations in magnetospheric plasma 
di muiiiptcs of liKral electron gyrofrequency due to 
plasma instability 

p0052 A7 1-37368 
OGO 5 polar cusp observations showing day side 
magnctoshcath plasma penetration during magnetic 
storm 

p0053 A7 1-43 162 
Magnctospheric magnetic field distortions under 
quiet and slightly disturbed conditions, obtaining scalar 
intensity with OGO 3 and 5 rubidium vapor 
magnetometer 

p0054 A72- 10886 
Magnetosphere and adjacent regions magnetic 
surveys by OGO 1 and 3 satellites, discussing 
magnetopause. bow shock. magnetosheath, 
geomagnetic tail, ring current and polar substorms 

p0055 A 72- 12084 
Magnetic fluctuations in ELF and VLF waves in 
space, discussing whistler phenomena and applications 
to magnctospheric probes 

p0056 A72-21189 
Thermal positive ion densities measurement in outer 
ionosphere and magnetosphere by OGO I satellite, 
reluting ptasmapause distribution and magnetic activity 
level 

lAD-742186] p0057 A72-23011 

harih'Solar wind bow shock structure from OGO-5 
observations during passage from interplanetary 
medium into magnclosheath 

p0058 A72- 29379 
Plasma wave measurements during OGO-5 dayside 
magnetosphere polar cusp encounters, discussing L'LF 
magnetic field wave levels and VLF electric field 
amplitude ranges 

p0059 A72-29380 

Pitch-angle diffusion of radiation belt electrons within 
the plasmasphere. 

p0060 A 72-35597 
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MAGNETOSPHERIC ION DENSITY 


Turbulence of ekctrosiatic electron cyclotron 
harmonic waves observed by OGO*S. 

pOObO A7245599 
Injun S satellite measurements of magnetospheric 
convection electric fields via double probe technique, 
discussing substantiation s^ith OGO 6 results 
(AD-750221) p0063 A72-4290I 

ULF wave observation by satellite, considering 
geomagnetic activity control of magnetospheric wave 
occurrence 

p0063 A72-42902 
Outer magnetosphere near midnight at quiet and 
disturbed times. 

p0063 A72-44513 
Behavior of outer radiation zone and a new model 
of magnetospheric substorm. 

p0063 A72-44850 
Electromagnetic wave observation in interplanetary 
medium and in magnetosphere, emphasizing magnetic 
and electric field measurements 

p0065 A73- 13855 
Solar wind interaction with geomagnetic field, 
discussing magnetosphere polar cusp region and 
geomagnetic tail neutral sheet structure 

p0065 A73- 13871 
Magnetospheric observations in OGO 5 plasma wave 
experiment, emphasizing electrostatic wave particles 
interaction with plasma 

p0065 A73- 13883 
Solar proton intensity structures in the 
magnetosphere during interplanetary anisotropies. 

p0066 A 73- 14962 
Cosmic-ray scintillations. I: Inside the 

magnetosphere. 

p00(i6 A73- 15526 
Recent studies of magnetospheric electric field 
emissions above the eieciron gyrofrequency. 

p0067 A73- 19254 
Electron pitch angle distributions throughout the 
magnetosphere as observed on OGO-5. 

p0068 A 73-2473 2 
. An association of magnetospheric whistler dispersion 
characteristics with changes in local plasma density. 

p0069 A73-26985 
Satellite studies of m^netoaphcric subsiarms on 
August IS, 1968. 2; Solar wind and ouur 

magnetosphere. 

p0071 A73-33450 
Satellite studies of magnetospheric substorms on 
August 15, 1968, 4: OGO-5 magnetic field 

observations 

F^72 A73-33452 
SaicUilc Studies of magnetospheric substorms on 
August 15, 1968. 3: Energetic electrons, spaiiai 

boundaries, and wave-particle interactions at OGO-5. 

p0072 A 73-3345 3 
Satellite studies of magnetospheric substorms on 
August 13, 1968. 6: OGO 5 energetic electron 
observations. Pitch angle distributions in the nighttime 
magnetosphere 

p0072 A73-33454 
Satellite studies of magnetospheric subsiorms on 
August 15, 1968. 9: Phenomenological model for 

substorms. 

p0072 A73-33457 
Quiet time magnetospheric field depression at 2.3-3.6 
earth radii. 

p0072 A 73-33464 
Dependence of the polar cusp on the north-south 
component of the interplanetary magnetic field. 

p0072 A73-36273 
A magnetospheric field model incorporating the 
OGO-3 and 5 magnetic field observations. 

p0074 A 73-43693 
Solar wind and magnetosheath electron temperature 
measurements by tnaxial electron analyzer onboard 
CK»0-5, presenting data for bow shock 

p0075 A 73-45 112 
Rate of erosion of dayside magnetic flux based on 
a quantitative study of the dependence of polar cusp 
latitude on the interplanetary magnetic field. 

p0075 A74-I4274 
The magneioiai! and subsiorms. — magnetic flux 
transport model 

p0076 A74- 17742 
A correlated study of ELF waves and electron 
precipitation on OGO-6. 

p0077 A74- 24766 
The origin and propagation of chorus in the outer 
magnetosphere. 

p0078 A74.24767 
Plasm aspheric hiss intensity variations during 
magnetic storms. 

p0080 A 74-34038 


Dynamical characteristics of pulsating substorm, 

PS6 

(Bi458(M)00) p01I2 

OGO*5 observations of the physical processes 
occurring in the disturbed polrtf cusp and the 
cusp-magnctoshcalh interface 
IB 18269-000) p0lI3 

.A multi-satellite study of the nature of wavetike 
structures in the magnetosphere pla.sma 
IB22600-000) p0ll4 

Is the red arc a good indicator of 

ionosphere-magnetosphere conditions 
(B22605-000) p0ll4 

Cinematographic display of observations of low 
energy proton and electron spectra in terrestrial 
magnetosphere 

(NASA-CR-91871) p0087 N68- 15232 

Whistler propagation in magnetospheric ducts studies 
based on ray tracings verified by ground and satellite 
observations 

p0087 N68-1798I 

OGO-I and OGO-3 VLF emission records of 
magnetospheric electromagnetic noise 
(NASA-CR-107653) p009l N70- 15678 

Comparison of observation data by whistlers and 
mass spectrometers of plasmapause 
(NASA-TM-X-639051 p0092 N70-27302 

VLF data from OGO 2 and OGO 4 on propagation, 
wave-particle interactions, and noise in ionosphere and 
magnetosphere 

INASA-CR-110658) p0093 N70-32928 

Resonant oscillations of geomagnetic field in 
magnetosphere caused by solar wind 
(NASA-TM-X-65M41 p0096 N7 1-32519 

Magnetic field fluctuations during magnetospheric 
substorms and field aligned currents in magnetosphere, 
based on satellite observations 
{NASA-TM-X-65748] p(X)96 N72- 11325 

Observation of magnetosphencaiiy refietied whistlers 
made by OGO-A and OGO-C 
(NASA-CR- 130352] pOlOl N73- 16344 

OGO-4 satellite observations of w histler-modc 
propagation effects associated with caustics in the 
magnetosphere 

p0l04 N74-12109 
Variation with interplanetary sector of the total 
magnetic field mcattired at the OGO 2, 4, and 6 
satellites 

(NASA-TM-X-70531) p0104 N74-13566 

Magnetospheric chemical release study — 
modifications of wave particle imeractions in 
magnetosphere 

[AD-769979) p0105 N74-17126 

Magnetospheric modulainin effects on solar cosmic 
rays from simultaneous (X»0 1 and 3 ion chamber data 
in 1968 and 1969 

[NASA-CR- 137075) p0!05 N74- 18420 

Instruments for the Stanford Lnivcrsity/Slanford 
Research Institute VLF e,xperimenL(4917>on the EOGO 
satellite 

(NASA-CR- 139258) p0109 N74-74765 

Magnetospheric subslorm, 1972 

pOnO N74-775I5 

MAGNETOSPHERIC ELECTRON DENSITY 

Electron intensities and substorm drift effects in outer 
radiation belt using two satellite technique 

p0026 A 69-43 172 
Spacecraft surface secondary ele :trun emission effects 
on electron trap measurements in magnetosphere and 
solar wind, noting agreement with positive ion 
densities 

p0027 A 70- 13994 
Magnetospheric thermal plasma electron density 
measurement during solar flare by OGO-5 satellite 
p0036 A 70-375 13 
Magnetic field and electron plasma observations near 
dawn magnetopause by triaxial spectrometer and 
fluxgatc magnetometer on satellite CXjO 5 

pOOSO A71-31754 
Properties of low energy particle impacts in the polar 
domain in the dawn and dayside hours. 

p006l A 72- 39541 
Precipitation of low-energy electrons at high latitudes: 
LMects of interplanetary magnetic field and dipole till 
angle. 

p0066 A73-15531 
The plasmasphcrc during a magnetic recovery period; 
A combined studs of the OCiO-4 and OGO-5 satellite 
data and of whistlers received at the ground. 

pO()72 A73-338*’6 

Temporal variations of 40 keV electrons m 
magnetosphere during and after magnetic storm on 
April 18. 1965 
(NASA-CR-85905) 


MmUc aurora caused by auroral electron drift and 
precipitation 

(NASA-TM-X-6394 1 ) p0093 N70- 29987 

MAGNtTOSPHERIC INSTABILITY 

Magnetospheric plasmapause shape, changes of 
electron density and wave phenomena 

p00l4 A68-37940 
Broadband and highpass LF noise in distant 
magnetosphere detected by VLF/LF experiment on 
OGO I satellite 

p0031 A70-27I83 
Observation of a current-driven plasma instability at 
the outer zone-plasma sheet boundary. 

p0069 A73-29966 
Satellite studies of magnetospheric substorms on 
August 15, 1968. i: State of the magnetosphere. 

p007I A73-33449 

Satellite studies of magnetospheric substorms on 
August IS, 1968. 3: Some features of magnetospheric 
convection. 

p0072 A73-33451 
Satellite studies of magnetospheric substorms on 
August 15, 1%8. 7: OGO-5 energetic proton 

observations. Spatial boundaries 

p0072 A73-33455 
Satellite studies of magnetospheric substorms on 
August 15, 1968. 8: OGO-5 plasma wave 

observations. 

p0072 A73-33456 
Active experiments, magnetospheric modification, 
and a naturally occurring analogue. 

p0075 A74- 14283 
Postmidnight chorus: A substorm phenomenon. — 
outer magnetosphere 

p0076 A 74- 18364 
OGO-B and OGO-E measurements on 
magnetospheric field magnitudes and disturbances 
caused by ring currents 

p0095 N7 1-25271 
Beta particle observations between inner edge of 
plasma sheet to plasmapause in midnight earth 
magnetosphere 

INASA-TM-X-65640] p0095 N7 1-32436 

MAGNETOSPHERIC ION DENSITY 

Plasmasphere thermal positive lon structure, 
determining distribution of hydrogen and helium 
positive ions in magnetosphere from OGO 

p0014 A68-37114 

Magnetic activity effect on magnetospheric 
pla^mapause position, measuring ion concentiaiions as 
function of local time from OGO 5 observations 

p0029 A 70- 18530 
Ptasmasphere bulge region morphology from 
itydrogcii ion concent raiion measurement by mass 
spectrometer on OGO 5 satellite 

p0035 A70-36014 

Simultaneous hydrogen ion composition 
nneasurements by upper ionospheric polar orbiting 
OGO 4 and eccentric orbiting magnetospheric (X)0 3 
at midlatitude 

p0037 A70-38377 
Whistler ducts as enhanced ionization from OGO 3 
satellite observations near magnetic equator, noting 
magnetospheric ionization hydrostatic mode) and 
predicted cut-off 

p004l A7M1499 
Hydrogen ion concentration measurements by OGO 
5 in plasmasphere during intense magnetic storms 
accompanied by stable auroral red arcs 

p0047 A7 1-24787 
Plasmaspheric ambient hydrogen and helium atomic 
cations density measurement by OGO 5 ion mass 
spectrometer during magnetic storm, noting 
relationship to auroral red arcs 

p0053 A7 1-39833 
Hvdrogen ions concentration in dayside region of 
plasmasphere from OGO 5 satellite mass spectrometry, 
noting plasmapause position as function of magnetic 
activity 

p0054 A 72- 10892 
Plasmapause nightsidc, dayside and bulge positive 
ion concentration measurements with OGO 5 muss 
spectrometer compared with magnetospheric 
convection model 

p0061 A 72-39544 
Plasmasphcrc hvdrogen. helium, oxvgcn and nitrogen 
ions inbound and outbound profiles from OGO 5 mass 
spectrometnc measurements 

p0065 A 73- 12320 
The light-ion trough, the main trough, and the 
plasmapause. 
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p0086 N 67- 3 1362 


p0066 A73- 15533 

VII-25 


MAGNKTOSPHERK PROTON DENSITY 


SUBJECT ISDEX 


The plasmasphcre during a magnetic recovery period: 
A combined study of the 000-4 and OGO-5 satellite 
data and of whistlers received at the ground. 

p0072 A73-33876 
Dynamics of midlatitudc light ton trough and 
plasmaiails — from data obtained on OGO-4 
[N A SA-TM-X- 704941 p0l03 N74-10366 

macnetosphf ric proton density 

Solar protons in magnctosphcric tail after flare of 
July 7, 1966 with isotropic pitch angle distribution, 
expressing energv spectrum as exponential in rigidity 
p0020 A69-2I699 

MANAGEMENT PLANNING 

Discussion of a management program forevaluation 
of aerospace systems design - Orbiting Geophysical 
Observatory (OGO) is used as an example 

pOOOl A63- 13537 

MAPPING 

Inner magnetosphere magnetic field mapping, 
deriving pogo model 

p0038 A70-39349 
A global magnetic anomaly map — obtained from 
POGO satellite data 

lNASA-TM-X-706281 p0l06 N74-20982 

MAPS 

Geomagnetic field minimum in southern Brazil, 
comparing satellites data maps 

p00l7 A68-42083 

MASS SPECTRA 

Analysis of light ion mass spectrometer data from 
OGO-E experiment 

[NASA-CR-1301561 pOlOl N73-16432 

MASS SPECTROMETERS 

OGO-l first results on mass spectrometry 
measurements of thermal positive ion composition at 
high altitudes 

p0004 A66- 14781 
Earth satellite sweeping mass spectrometer for 
measuring atmospheric neutral particle and positive ion 
concentration 


p0025 A69-36681 
Spacecraft sheath structure, potential and velocity 
effects on ion current measurements by traps and mass 
^>ectromcter$ 

p0038 A70-4I087 
Role of gas-surface interactions in the reduction of 
OGO-6 neutral particle mass spectrometer data. 

p0073 A73-38941 
Elxpcnment data analysis report for the OGO-4 
neutral and ion mass spectrometer experiment 
iB05000-000| pOl 11 

Global empirical model of thermospheric 
composition based on OGO-6 mass spectrometer 
measurements 


IB16248-000] pOll2 

Comparison of observation data by whistlers and 
mass spectrometers of plasmapause 
INASA-TM-X-639051 p0092 N70-27302 

Design, test evaluation, and performance failure 
analysis of ion mass spectrometer for OGO-F 
fNASA-CR-llll461 p0094 N7 1-10588 

Thermospheric composition and density, measured 
by neutral mass spectrometer onboard OGO-6 
satellite 


pOlOl N73-17946 
High latitude minor ion enhancements: A clue for 
studies of magnetosphere-atmosphere coupling — using 
OGO 6 ion mass spectrometer 
lNASA-TM-X-70582) pOlM N74- 16064 

A light ion mass spectrometer experiment for 

OGO-E 


[NASA-CR- 122291} pOIlO N74-76914 

Neutral and ion mass spectrometer experiment 
S5015 

(NASA-CR-966631 pOllO N74-77537 

MASS SPECTROSCOPY 


Empirical model of global thermospheric temperature 
and composition based on data from the OGO-6 
quadrupole mass spectrometer. 

p0076 A74- 18376 
Comparison of atomic oxygen measurements by 
incoherent scatter and satdiiie-bornc mass spectrometer 
techniques. 

p0078 A74-27713 


Oxygen atom recombination reactions with solid 
surfaces for mass spcclromcicr atomic oxygen 
composition correction in upper atmosphere 
(N A SA-CR- 1068051 N70-1I727 

Statistical analysis of neutral and ion mass 
spectroscopy data for OCjO-2 

(NASA-CR- 1074081 p009l N70-14425 


VI 1-26 


MASS TRANSFER 

Energy and diffusive mass transport relation to 
thermospHcnc circulation, composition, temperature 
and mass density from three dimensional two 

constituent magnetic storm model 

p0070 A73- 29975 

VI ATHEMATICAI. MODELS 

International geomagnetic reference field model 
described by spherical harmonic coefficients with first 
and second time derivatives 

p0012 .A68- 26625 
Resonant compression waves in geomagnetic tail 
estimated for frequency and spatial distribution by 
single layered two dimensional model 

p0028 A70-15127 
Collisionlessplasma spherical probe RF sheath model 
based on quasi-static approximation and electrostatic 
theory 

p0057 A72-23520 
Global empirical model of thermospheric 
composition based on OGO-6 mass spectrometer 
measurements 

(BI6248-0001 p0ll2 

Resonances in driving point impedance of electric 
dipole antenna in ionosphere 
(NASA-CR-91620) p0087 N68- 14025 

The inner zone electron model AE-5 
(NASA-TM-X-69987) p0106 N74-20502 

The reduction and analysis of electron data for outer 
zone electron mode! AE-4. Volume 3: OGO-1 and 3 
University of Minnesota experiment data 
[NASA-TM-X-702121 p0109 N74-74636 

M ATRIX METHODS 

Coordinate transformations for OGO satellite data 
reduction 

(NASA-TM-X-638261 p0092 N70- 19315 

MEASURING INSTRUMENTS 

Retarding potential analyzer errors and performance 
degradation due to grid plane potential depressions 
pOO.58 A 72- 264 11 

MESONS 

Interplanetary cosmic ray positrons energy spectral 
component with origin different from interstellar 
mesons decay 

p0036 A 70-38098 

MESOPAUSE 

Disposition of scattering hyers over polar-regions as 
observed by OGO-6 airglcw photomeier 
{NASA-CR- 130271) pOlO! N73- 16436 

ME I AL IONS 

Meteoric metallic ionx above F 2 peak, discussing 
current density and transport mechanisms 

p0039 A70-43841 
Positive Fc ion concentration relationship to 
equatorial spread F from OGO 6 satellite observation 
near magnetic equator 

p0054 A 7 2- 10902 
Equatorial spread F formation convective electric 
fields generation by neutral winds and conductivity 
caused by metallic ion concentrations 

p0070 A 73- 29988 

METAL SURFACES 

Oxygen atom recombination reactions with solid 
surfaces for mass spectrometer atomic oxygen 
composition correction in upper atmosphere 
[NASA-CR- 106805) p0091 N70-1 1727 

METEOR TRAILS 

Meteors and micrometcoroids influx near earth 
(1965-1967) 

pOOI4 A68-35397 

METEOROID a>\CENTRATION 

Meteors and micrometcoroids influx near earth 
(1965-1967) 

p0014 A68-35397 

METEOROID DUST ClOl DS 

Micrometeoroid experiments on OGO 2 and OGO 
4 satellites, measuring velocity, masses and particle 
orbits in earth dust cloud 

p0027 A 70- 10444 
Gcminid meteoroid dust particles detection, 

determining velocity and orbital elements from OGO 

3 flux measurements 

p0050 \7 1-33741 

Mjcrometeoroids in earth dust cloud obtained from 
OGO-B satellite 

(NASA-CR- 1006831 p00X9 N69- 23367 

MFTEOROIjOGY 

Is the red arc a good indicator of 
ionosphere-magnetosphere conditions 
(822605-0001 p01l4 


MICTIOB A LANCES 

Thcraioetcclrically-cooled quartz crystal 

microbalance — monitor of surface contamination as 
function of temperature 

p0!03 N74- 10255 

MICROFILMS 

I ser guide to microfilm records of data obtained in 
energetic particle experiment with OGO-5 
IUCRL-51307] p0102 N73-31150 

MICROMETEOROIDS 

Inconclusivcncss of satellite measurements of 
micromcteoroid fluxes using piezoelectric microphone 
detectors in supporting hypothesis of cloud of dust 
surrounding earth 

p0006 A66-41213 
Meteors and micrometcoroids influx near earth 
(1%5-1967) 

p0014 A68-35397 
Micrometeoroid experiments on OGO 2 and OGO 
4 satellites, measuring velocity, masses and particle 
orbits in earth dust cloud 

p0027 A 70- 10444 
Meteoric metallic ions above F 2 peak, discussing 
current density and transport mechanisms 

p0039 A 7043841 
OGO 4 satellite micrometeoroid flux detection, 
emphasizing noise control procedures for data 
correlation 

p0048 A7 1-28700 
Micromcteoroid experiment on the OGO 4 satellite 
1B04201-000] pOUl 

Micrometcoroids in earth dust cloud obtained from 
OGO-B satellite 

[NASA-CR-100683] p0089 N69-23367 

MICROPHONES 

Fabrication, installation, and operation of 
microphnne density gage experiment onboard <XiO-F 
(NASA-CR- 130082] p0098 N 72-28467 

MICROSTRUCTIRE 

Solar wind microscopic structure, examining 
interplanetary wave-particle interactions 

p0042 A7 1-14068 

MICROWAVE EMISSION 

X-radiation (E greater than 10 keV), H-alpha and 
microwave emission during the impulsive phase of solar 
flares. 

p0066 A73-17041 
Possible low energy (E less than keV) nonthermal 
X ray event.s — analysis of proportional counter 
detector data from OGO-5 

pUl07 N 74-2 1450 

MK ROW AVE SPECTRA 

St>fi X-ray and microwave observaiioiis of hot regions 
in solar Hares. 

p0060 A 72-35089 
Evidence for a common origin of the electrons 
responsible for the impulsive X-ray and type 3 radio 
bursts. 

p0067 A 73-20766 

MIDLATITUDE ATMOSPHERE 

Simultaneous hydrogen ion composition 
measurements by upper ionospheric polar orbiting 
OGO 4 and eccentric orbiting magnctospheric (X50 3 
at midlatitude 

p0037 A70-38377 
Midlatitudc red arc observations by satellite and 
ground station, suggesting thermal conduction theory 
of formation from ionospheric electron and ion 
temperatures and densities 

p0061 A72-35989 

Dynamics of midlatitude light ion trough and 
plasmaiails ™ from data obtained on OGO-4 
(NASA-TM-X-70494] p0103 N74- 10366 

A model ionosphere for mid-day and mid-latitude 
during sunspot minimum 

(SM UP-41 p0l09 N 74-74635 

MISSION PLANNING 

OGOs design evolution with respect to scientific 
mission requirements 

p0034 A70-35303 

Orbiting Geophysical Observatories S-49, S-50 
[NASA-TM-X-5(M88l pOlIO N74- 76913 

MODELS 

Transport of solar flare protons; Comparison of a 
new analytic model with spacecraft measurements 
[BHC63-000] p0ll2 

MUI FC I LAR IONS 

Oxygen ion anticorrelalion to molecular ion 
concentrations from OGO 6 observations in F 2 
region 

p0062 A 72420 16 
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ORBIT CALCL LATION 


MONITORS 

Orbiting Gcophy&ical Observatory programming 
system consisting of real time quick-look monitor and 
data processors 

[AIAA PAPER W-2181 p0002 A64-24447 

MONOCHROMATORS 

Nonfocusing grazing incidence monochromator 
which utilizes planar gratings and collimating slit 
systems 

p0005 A66-27326 
Ultraviolet solar radiation research instruments for 
space vehicles 

[AFCRL-64-773! p0083 N65- 14504 

Telemetry instruments aboard space vehicles for study 
of solar ultraviolet radiation monochromator, 
spectrometer, and radiation counter 
CNASA-CR-64074) p0083 N65-29678 

MONOPOtE ANTENNAS 

Complex impedance measurements for monopolc 
antenna for electron densities in/oul of OGO satellite 
wake in upper ionosphere 

p0035 A70-35771 

MORPHOLOGY 

Electron precipitation patterns and subslorm 
morphology 

IB 16756-0001 p0112 

A model environment for outer zone electrons 
[NASA-TM-X-6998V1 p0106 N74-20503 


N 


NASA PROGRAMS 

NASA electrostatic solar plasma instruments for 
Orbiting Geophysical Observatory and Interplanetary 
Monitoring Platform measuring flux, energy spectrum. 


p0003 A65-29239 


NEAR WAKES 

Electron depletion in the wake of ionospheric 
spacecraft: A comparison between results from 

Langmuir probes and antennas. 


NEBULAE 


p0072 A73-34783 


Gum Nebula size, density and eiectroo ienperature 
data from RAE-1 and OGO-5 satellites and ground 
based telescopes observations, correlating with Vela X 
supernova outburst 

p0052 A7 1-35409 

NEUTRAL PARTICLES 


Earth satellite sweeping mass spectrometer for 
measuring atmospheric neutral particle and positive ion 
concentration 


p0025 A69-36681 
Neutral atmospheric composition and density 
variations during geomagnetic disturbances from 
OGO-6 satellite quadrupole mass analyzer 
measurements 


p0052 A7 1-397 11 
Atmospheric neutral density measurement near 400 
km during daytime by microphone density gage on OGO 
6 


p0058 A72-26407 
Auroral heating and the composition of the neutral 
atmosphere. 

p0069 A73-27602 
Experiment data analysis report for the OGO-4 
neutral and ion mass spectrometer experiment 
(B05000-000} pOl 1 1 

NEUTRAL SHEETS 

A magnctospheric field model incorporating the 
OGO- 3 and 5 magnetic field observations. 

p0074 A73-43693 

NEUTRON COUNTERS 

OGO-6 neutron monitor for measuring cosmic ray 
neutron flux near earth, locating sensor on boom to 
minimize spacecraft produced neutrons 

p0024 A69-36678 

Neutron measurements on OGO-6 spacecraft 
fNASA-CR. 13018!) pOIOl N73-1984I 

NEUTRON FLUX DENSITY 

OGO-6 neutron monitor for measuring cosmic ray 
neutron flux near earth, locating sensor on boom to 
minimize spacecraft produced neutrons 

p0024 A69-36678 
Cosmic ray albedo neutron flux latitude and altitude 
dependence, using OGO-6 polar orbiting satellite 

p()037 A70- 39.^26 

Cosmic ray neutron leakage flux and energy spectrum 
measurements in 0. 01-10 MeV range by OGO 6 
satellite-borne neutron detector 

p0054 A 72- 10877 


Neutron flux and energy spectra measurements in 
space related to theoretical predictions, discu.ssing 
neutron leakage flux, solar neutron observations and 
radiation detector configurations 

p0073 A73-36645 

Quiet-lime solar neutron flux upper limit from 
OGO-6 neutron detector, evaluating solar cosmic ray 
acceleration, nuclear reaction and energy region 

p0074 A73-41498 

NEUTRON SPECTRA 

Neutron flux and energy spectra measurements in 
space related to theoretical predictions, discussing 
neutron leakage flux, solar neutron observations and 
radiation detector configurations 

p0073 A73-36645 

NEUTRONS 

Measurements of the atmospheric neutron leakage 
rate 

p0076 A74- 15356 

A search for solar neutrons during solar flares 
IB22608-000] p0ll4 

OGO-6 measurements of solar neutrons 

p0I03 N73-32639 

NIGHT SKY 

Radiative recombination of atomic oxygen ions in 
nighttime F region UV radiation delected by 
polar-orbiting OGO 4 satellite 

p0023 A69- 34957 
Nighttime plasmapause and thermal ion plasma 
structures relationship to micropulsations, considering 
excitation in post storm recovery and diurnal plasma 
bulge regions 

p0056 A72- 17453 
Outer magnetosphere near midnight at quiet and 
disturbed times. 

p0063 A72-44513 
Satellite studies of magnctospheric substorms on 
August 15, 1968. 6; OGO 5 energetic electron 
observations. Pitch angle distributions in the nighttime 
magnetosphere 

p0072 A73-33454 
Effects of interhemisphere transport on plasma 
temperatures at low latitudes. 

p0074 A73-419I9 
Local time asymmetries in increase of electron fluxes 
in outer Van Allen zone during substorms 
(NASA-CR-lOWl9j p0089 N69- 20849 

MGHTGLOW 

Hydrogen Lyman alpha nightglow models, di.scussing 
solar photon scattering in geocorona and hydrogen 
vertical distribution 

p0022 A 69-3019 1 
Tropical UV nightglow measurement bv Ogo-4 
spectrometer, considering ionospheric recombination 
excitaMon mechanism 

ptX)J7 A70-39338 
UV oxygen nightglow observation by OGO-4, 
examining ion-ion neutralization and radiative 

recombination production mechanisms 

p0037 A70-39344 
Atomic oxygen green line emission in nightglow from 
OGO-F photometer observations, calculating tropical 
F region electron density spatial distribution 

p0060 A72-35604 
Spatial and temporal behavior of atomic oxygen 
determined by OGO 6 airglow observations. 

p0079 A 74-30670 
Comparison of Cosmos-215 and OGO-D 

observations of nightglow in 1225 to 1350 A range at 
low geomagnetic latitudes 

p0096 N7 1-34333 
Jicamarca radio observations of temperature and 
electron density profiles, films of Spread F structure, 
and nightglow emission intensities 
[NASA-CR-12I984] p0096 N71-35437 

NITRIC OXIDE 

Global nitric oxice and gamma emission 
measurements with Eberi-Faslie scanning spectrometer 
onboard polar orbitir g OGO 4 satellite 

p0064 A73- 10878 
Satellite ultraviolet measurements of nitric oxide 
fluorescence with a diffusive transport model. 

p0074 A73-41925 

NITROGEN 

Thermospheric atomic oxygen and molecular 
nitrogen densities from OGO 6 neutral atmospheric 
composition experiment, comparing with prediction by 
Jacchia models 

p0062 A 72-42431 

Nil ROGEN OXIDES 

An upper limit to the product of NO and O densities 
from 10.5 to 120 Km 

[B22606-0001 p0ll4 


NOISE (SOI ND> 

Digital data processing system for very Sow frequency 
radio noise and propagation experiment aboard 
OGO-I 

lNASA-CR-886181 p0086 N67-37021 

NOISE INTENSITY 

Intensity variation of elf hiss and chorus during 
isolated substorms 

(B22603-0001 p0ll4 

NOISE SPECTRA 

Magnetopause location, boundary positions and 
magnetic noise spectral data obtained with iriaxial 
search coil magnetometer aboard OGO I satellite 

p0004 A66-23148 

Continuous and triggered audio frequency noise 
bands associated with ionospheric lower hybrid 
resonance frequency observed on OGO 2 

p0018 A69- 16257 
Magnctospheric ELF noise, discussing OGO 3 
spectrum analysis 

p0019 A69- 18834 
VLF and LF emission characteristic features and 
origin mechanism in auroral regions of ionosphere, 
discussing satellite observation of noise spectrum in 
space 

p0025 A69-38495 
Broadband and highpass LF noise in distant 
magnetosphere detected by VLF/LF experiment on 
OGO 1 satellite 

p003l A70-27183 

Pioneer 9 space probe electric field experiment and 
near earth observations of noise spectra variations 
related to diffusive plasma layer 

p0046 A71-23711 

NONE NIFORM MAGNETIC FIELDS 

Magnctospheric magnetic field distortions under 
quiet and slightly disturbed conditions, obtaining scalar 
intensity with OGO 3 and y rubidium vapor 
magnetometer 

p0054 a72- 10886 

NORTHERN HEMISPHERE 

Low energy electron precipitation data at northern 
high latitudes obtained from satellite low altitude polar 
orbit 

p002! A69-28964 

NUCLEAR EXPIjOSIONS 

Mode! of electrons artificially injected into inner 
radiation belt by Starfish nuclear explosion 
[NASA-TM-X-662in p0102 N73-20842 

M CLEI i\l CLEAR PHYSICS) 

Energy spectra and abundances of elements He 
thnnjgh Si of galactic cosmic ray above 20 Mev per 
nucleon in nuclear charge range between 1 and 26 

j)0006 A&7-1168^ 

Losmic ray nuclei energy spectra and abundances 
above 20 Mev/nucleon determined by Ov.'»'')-i satellite 
experiment, considering He, B, C. N, O. Ne, Mg, Si, 
Mn, Fe, Co and Ni 

pOOZO A69-20067 
Low energy multiply charged cosmic ray nuclei 
propagation and source characteristics, considering two 
component model based on OGO satellite 
measurements 

p0020 A69-20068 
The abundances of solar accelerated nuclei from 
carbon to iron. 

p0065 A73-13719 

O 

OBSERVATORIES 

The Orbiting Geophysical Observatory - tool for 
space research 

(N A SA-TN-D- 14.501 p0082 N62- 15053 

OPERATIONAL PROBLEMS 

Operational performance of radiometer antenna on 
OGO-A 

(NASA-CR- 103321! p0090 N 69-3 1345 

OPTICAL EQUIPMENT 

Photoeieclric optical imaging sv.stem surviv al in earth 
radiation bell, noting noise level and total energy 
absorption 

p0007 A67- 12055 

OPTIC AL RESONANC E 

Solar flare model, computing thermal X ray 
emission 

p0046 \7 1-20945 

ORBIT C AI.C U1 v riON 

Compulatio.T methods and results for orbital data, 

spacecraft angle, and heal input for OGO and 
specifically for EGO 

IN ASA-TM-X 55428] p0084 N66-21006 

VH-27 
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ORBITAL ELEMENTS 


SL BJECT fSDEX 


« 


OGO-5 orbital plots generated by the UCLA fluxgatc 
magneiometer group 

INASA-CR-tJy’bOj pOI08 N74-74633 

ORBITAL CLLMENTS 

Geminid meteoroid dust particles detection, 

determining velocity and oriMtai elements from OGO 

3 flux measurements 

p0050 A7 1-3374 1 

ORBITAL MECHANK S 

OGO altitude computations 
[NASA-TM-X-633731 pOl 10 N74-76912 

OSCILLATIONS 

Multiple magnetopause crossings in equatorial plane 
by OGO 5, showing magnetopause motion composed 
of two oscillations 

p0(M6 A7I-21631 

OUTER R ADIATION BELT 

Directional differential intensities of protons injected 
into outer radiation zone coincident with initial phase 
of geomagnetic storm and monitored by OGO 3 

pOOI6 A68-41684 
POGO ion chamber measurement of ionization by 
penetrating radiation, discussing spike intensity 

pOOI7 A68-43450 
Electron intensities and substorm drift effects in outer 
radiation belt using two satellite technique 

p0026 A69-I3172 
Extraterrestrial ring current proton intensities 
asymmetric increases in outer radiation belt during 
magnetic storms 

p0030 A70-23490 
Low energy protons omnidirectional intensity 
contours in outer radiation zone at magnetic equator 
p0030 A70-23491 
Directional differential energy spectra for proton 
intensities in outer radiation zone near magnetic equator 
from satellite observations 

p0043 A7 1-1 7261 
Plasmaspheric hiss intensity variations during 
magnetic storms. 

p0080 A74-34038 
T rapped electron environment in inner and outer 
radiation belts - tables and graphs 
[NASA-SP-3024-VOL-2I p0084 N66-35685 

OGO outer zone observational data on electron 
intensities of earth geomagnetic field 
rNASA-CR-89652] p0087 N67-40126 

Energetic electron intensities in outer radiation zone 
of earth measured by OGO- 1 satellite 

p0088 N69-12899 

Local time asymmeines in increase of electron fluxes 
in outer Van A)|rn zone during substorms 
[NASA-CR-!004l9j p0089 N69- 20849 

OLTUASSING 

OGO-6 surface contamination by uutgussing in space 
environment and decontamination by sputtering and 
desorption 

(NASA-CR-1 17138] p0094 N71-20207 

OV-1 SATELLITES 

Ionospheric electric fields variations in ELF-VLF, 
coffirming OV-I satellite measurements with OGO 6 
data 

p0033 A70-30082 

OXYGEN 

OGO 5 ion spectrometer for measuring oxygen. He 
and hydrogen ion concentration, noting functions as 
energetic particle analyzer and proton energy 
dislribuiion measurement capability 

p0024 A69-36679 
An upper limit to the product of NO and O densities 
from 105 to 120 Km 

(B22606-0001 pOl 14 

Atomic oxygen emission line at 6300 A for low 
latitudes observed bv OGO-D satellite 
[NASA-TM-X-659131 p0098 N72-26309 

Airglow maps for atomic oxygen 6300 A line from 
OGO-D satellite 

[NASA-TM-X-65954] p0098 N72-28353 

OXYGEN ATOMS 

UV OGO observations of atomic hydrogen and 
oxygen in airglow, comparing results to exospheric 
models of hydrogen gcocorona 

p0022 A69-3I400 
Radiative recombination of atomic oxygen ions in 
nighttime F region UV radiation detected by 
polar-orbiting OGO 4 satellite 

p0023 A69-.M957 

Thermospheric atomic oxygen and molecular 
iitrogcn densities from fXiO 6 neutral atmospheric 
composition experiment, comparing with prediction by 
Jacchia models 

p0O62 A72-42431 


Distribution of atomic oxygen in the upper 
atmosphere deduced from OGO-6 airglow 
observations. 

p0075 A73-45I2I 

Comparison of atomic oxygen measurements by 
incoherent scatter and satellite-borne mass spectrometer 
techniques. 

p0078 A74-27713 
Spatial and temporal behavior of atomic oxygen 
determined by OGO 6 airglow observations. 

p0079 A74-30670 
Oxygen atom recombination reactions with solid 
surfaces for mass spectrometer atomic oxygen 
composition correction in upper atmosphere 
[NASA-CR- 106805] p0091 N70.11727 

OXYGEN SPECTRA 

UV oxygen nightglow observation by OGO-4, 
examining ion-ion neutralization and radiative 
recombination production mechanisms 

p0037 A70-39344 
Lyman alpha and atomic oxygen 1304 A airglow 
depressions over poles from CXjO 4 satellite 
observations 

p004l A71-11503 
O I 1304- A airglow, observing conjugate excitation 
with OGO 4 spacecraft 

p0043 A7 1-17279 
•Atomic oxygen green line emission in nightglow from 
CXjO-F photometer observations, calculating tropical 
F region electron density spatial distribution 

p0060 A 72-35604 
Theoretical calculations of the F- region tropical 
ultraviolet airglow intensity. 

p0062 A72-42418 
Asymmetrical global O I airglow emission pattern 
with respect to magnetic equator from OGO 4 
observations, noting poor correlation with ionospheric 
electron density 

p0073 A73-38939 

OZONE 

Ozone vertical distribution in upper stratosphere 
determined from OGO 4 observations, describing 
calibration of satellite data and onboard 
instrumentation 

p0023 A69-32645 
Stratospheric ozone vertical distribution as 
determined by ultrav iolet spectrometer on polar orbiting 
OGO-4 satellite 

p009« N69- 26549 

P 

PARTICLE ACCELERATION 

Heavy nuclei enrichment in solar accelerated 
particles, discussing differential energy spectra, 
photospheric and coronal abundances, satellite 
observation and agreement with galactic cosmic ravs 
p0055 A72-153^ 
The abundances of solar accelerated nuclei from 
carbon to iron. 

p0065 A73-13719 
Quiet-time solar neutron flux upper limit from 
OGO-6 neutron detector, evaluating solar cosmic ray 
acceleration, nuclear reaction and energy region 

p0074 A73-41498 
Acceleration of electrons during the flash phase of 
solar flares. 

p0079 A74-30287 

Acceleration of electrons in solar flares. 

p0079 A74-30908 
Acceleration of electrons in the absence of detectable 
optical flares deduced from type 3 radio bursts, H-alpha 
activity and soft X-ray emission 
(B22607-000] p0ll4 

PARTIC LE DENSITY (( ONCENTR ATION) 

Low energy charged particle distribution within earth 
magnetosphere and environs, suggesting solar origin for 
storm time ring current pratons 

p0033 A 70- 30089 

PaRUA LE DIKHSION 

Diffusion-convection theory for solar cosmic ray 
propagation in interplanetary magnetic field 

p0()90 N 69- 29659 

P ARTK I E EMISSION 

Solar flare energetic X-ray events delected by onboard 
satellite loni/alion chambers, studying relationship to 
radio burst and space panicle emission 

p0009 A67-41232 





PARTICLE ENLRt.Y 

OGO 3 observation of low energy protons and 
electrons in earth magnetosphere, noting narrow peak 
of relatively high low-energy particle intensities 

p0008 A67-26312 
Magnetosphere low energy proton and electron 
density spatial distributions and temporal variations 
from OGO 3 satellite observations 


pool 3 A68-34245 
Low energy charged particles in earth magnetosphere 
observed by OGO satellite 

p00l9 A69- 19358 
Cosmic ray nuclei energy spectra and abundances 
above 20 Mcv/mideon determined by OGO-1 satellite 
experiment, considering He. B, C, N. O, Nc, Mg, Si, 
Mn. Fc, Co and Ni 

p0019 A69-20067 
Low energy charged particle distribution within earth 
magnetosphere and environs, suggesting solar origin for 
storm lime ring current protons 

p0033 A70-30089 
Properties of low energy particle impacts in the polar 
domain in the dawn and dayside hours. 

p0061 A72-39541 
On the origin of low energy heavy nuclei below 
approximately 30 MeV per nucleon observed in 
interplanetary space during quiet times. 1968-72. 

p0078 A74-30156 

PARTICLE FLUX DENSITY 


Spatial variations in particle intensity near and inside 
magnetosphere during September 1966 solar cosmic ray 
events, noting magnetosphere screening effectiveness 

p00l8 A69- 12740 
Trapped particle population changes associated with 
solar events, discussing solar wind discontinuity effects 
on magnetosphere 

p0036 A70-37487 
Picogram dust particle flux measurements in 
selenocentric, cislunar and interplanetary space by 
Mariner 4, OCiO 3 and Explorer 35 

p004l A71-14014 
Quiet time fluxes and differential energy spectra of 
protons and alpha particles at 2-20 MeV measured by 
cosmic ray dcieeiors on OGO-3 

p0044 A7M8127 
OGO 4 satellite micrometeoroid flux detection, 
emphasizing noise control procedures for data 
correlation 


p0048 A7 1-28700 
High laiiiudc regions of low energy electron 
precipitaiion from OGO 4 satellite auroral particle 
experiment 

p0049 A71-30032 
Gcminid meteoroid dust particles detection, 
delcrmniing velocity and orbital elements from OGO 
3 flux measurements 


p0050 A7 1-3374 1 
Behavior of outer radiation zone and a new model 
of magnttosphcric substorm. 

p0063 A72-44850 
Direct measurements of soiar-wind fluctuations 
between 0 0048 and 13.3 Hz. 

p0068 A73-23539 
Distributions and characteristics of high-latitude 
field-aligned electron precipitation. 

p0069 A73-26988 
Measurements of the atmospheric neutron leakage 
rate 


PARTIC LE INTENSITY 


p0076 A74- 15356 


Forbusb decreases and long term cosmic ray particle 
intensity changes, investigating spectral variations 
p0044 A71-18137 

PARTIC IT INTERACTIONS 

Solar wind microscopic structure, examining 
interplanetary wave-particle interactions 

p0042 A 7 1-14068 
Nonthcrmal electrons interaction with electron 
plasma oscillations and HF transverse waves in 
upstream solar wind. 

p0052 A7 1-37353 
Plasma wave-particle interaction inside the neutral 
sheet (>o Japanese) 

[B 14583-000] pOII2 

Bombardmciii of OGO-6 surfaces by high-energy 
particles 

(B:o:v^-noo] poii3 


M agrctospheric 
miKjificaiions of 
magnetosphere 
[AD-769979] 


chemical release study 
wave particle interactions in 

p0105 N74- 17126 
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PLASMA LAYERS 


Charactemlics of nonihermal electrons accelerated 
during the flash phase of small solar flares 

p0106 N74-21445 

PARTICLE MOTION 

Sensors used in cosmic dust experiments studied for 
response to microparticle h>pcrvc1ocii> impacts, noting 
relationship to velocits 

pool 3 A68-29468 
Drift shell splitting in nondipolar distorted 
magnetosphere tested with data from electron 
spectrometer on ATS 1 and OGO 3 satellites 

p0026 A69-40508 
Geminid meteoroid dust particles detection, 
determining velocity and orbital elements from OGO 
3 flux measurements 

p0050 A7 1-3374 1 

PARTICLE TELESCOPES 

Electron and proton spectrometer detector mounted 
on OGO-5, measurements cover seven differential 
energy channels 

pOOOS A66-23690 
Low energy cosmic ray nuclei propagating in 
interstellar space analyzed by telescope onboard OGO 
I 

p0016 A68-41434 
Electron scattering effects on response of cosmic ray 
particle telescopes from pulse height and counting rate 
measurements 

p0057 A72-21510 
Nuclear composition telescope measurements 
onboard OGO 5 satellite, observing presence of 
geomagnetically trapped carbon, nitrogen and oxygen 
nuclei 

p0059 A72-32959 

PARTICLE TRAJECTORIES 

Speeds, directions of arrival, and mass of dust 
particles measured from OGO-1 satellite to determine 
orbits of dust particles 

p0086 N67-32070 

PARTICLES 

Energetic electron and proton solar particle 
observations on OGO-5, 24-34 January 1971 
[BIS 152-000] p0'll2 

PAYLOADS 

Orbiting geophysical observatories 

pOOOl A63-10333 

PERIGEES 

Relationship of perigee motion of satellite orbit to 
ialiludc and local time 

[NaSA-TM-X- 55703] p0085 N67-I8763 

PERIODK VARI \T10\S 

Solar Lyman-alpha radiation observed by OGO 4 
spacecraft sho>^ing short term fluctuations 
superimposed with monthly variation 

p0028 A70-15I28 

PERTLRBATION THEORY 

Perturbations in density of ions and neutral particles 
in upper atmosphere due to OGO 
[NASA-CR-1 17897] p0094 N71-23238 

PHOTOELECTRIC EMISSION 

Energy distribution of photoelectrons emitted from 
a surface on the CK30-5 satellite and measurements 
of satellite potential. 

p0076 A74- 17648 
A satellite ion-electron collector; Experimental effects 
of grid transparency, photoemission, and secondary 
emission 

(NASA-CR- 139262] p0109 N74-74638 

PHOTOELECTRICITY 

Photoelectric optical imaging system survival in earth 
radiation belt, noting noise level and total energy 
absorption 

p0007 A67- 12055 

PHOTOELECTRONS 

Photoelectron flux measurements in topside 
ionosphere using retarding potential analyzers 
INASA-TM-X-63358] p0087 N68-35999 

PHOTOMETERS 

Airglow lines measured through photometers on 
CXjO- 2 satellite, noting nadir and zenith airglow 

p0007 A67-23278 
In-flight radiometric calibration of low brightness 
OGO 4 airglow photometer 

p0029 A70- 15645 
Global temperature distributions from OGO-6 6300 
A airglow measurements. 

pO077 A74-23679 
Data reduction methods for OGO airglow 
photometer measurements 

{NASA-TM-X-35794) p0085 N67-27576 

Laboratory tests on interference sensitivity of polar 
OGO airglow photometer 

lNASA-TM-X-55791) p0085 N67- 27578 


Flight calibration device for absolute measurements 

of photometer at Lyman alpha wavelength on OGO-6 

and other satellites 

(AD-7265671 p0096 N7 1-36136 

Diurnal variation of Lyman alpha spectral width as 
measured by OGO-6 sky-scanning photometer 
[AD-736816] p0097 N 72-23429 

Functional characteristics of OGO-4 main body 

airglow photometer utilizing cathode photomultiplier 
to sense light at selected wavelengths 
lNASA-TM-X-65926] p0098 N72-27423 

PHOTOMETRY 

Orbiting Geophysical Observatory saleiiite /OGO 3/ 
photometric measurements, establishing daytipie sky 
brightness upper limit 

pOOIO A68- 12548 
Display and processing program for data from 
gegenschein photometry experiment from OGO-B 
[NASA-TM-X-55907] p0086 N67-35595 

PHOTOMULTIPLIER TUBES 

Triaxial electron spectrometer, mounted on (X}0-5 
spacecraft, measures flux and energy distributions of 
electrons, noting electron multiplier 

p0005 A66-23689 
Continuous-channel electron multipliers degradation 
in spacecraft environment simulation laboratory 
equipment 

p0021 A69- 29565 
Effects of energetic particles on photomultipliers in 
earth orbits up to 1500 km 

[NASA-TM-X-63419] p0088 N69- 18074 

PIEZOELECTRIC CRYSTALS 

Inconclusiveness of satellite measurements of 
micrometeoroid fluxes using piezoelectric microphone 
detectors in supporting hypothesis of cloud of dust 
surrounding earth 

p0006 A66-41213 

PIONEER SPACE PROBES 

Magnetic design of OGO and Pioneer solar probe 
including data on instrumentation, mechanical 
equipment, permanent magnets, test methods, etc 

pOOCM A66-15919 
Measurement of differential energy spectra of 
protons, helium nuclei and heavy nuclei by cosmic 
radiation telescopes mounted on POGO and Pioneer 
satellites 

p00O4 A66- 23684 

PIONEER 7 SPACE PROBE 

Solar wind compressed magnetic field in sunward 
magnetosphere and extended geomagnetic tail 
observation by Pioneer 7 spacecraft 

p0049 A7 1-30028 

PIONEER 9 SPACE PROBE 

Pioneer 9 space probe electric field experiment and 
near earth observations of noise spectra variations 
related to diffusive plasma layer 

p0046 A7 1-237 11 
Simultaneous observations of plasma waves from 
electric field instruments on Pioneer 9 and OGO 5 to 
illustrate difference between near-earth and deep space 
conditions 

pOlOO N73- 10795 

PITCH (INCLINATION) 

Drift shell splitting in nondipolar distorted 
magnetosphere tested with data from electron 
spectrometer on ATS I and OGO 3 satellites 

p0026 A69-40508 
Pitch-angle diffusion of radiation belt electrons w ithin 
the plasmasphere. 

p0060 A72-35597 
Shadowing of electron azimuthal-drift motions near 
the noon magnetopause. 

p0065 A73- 12442 
Electron pilch angle distributions throughout the 
magnetosphere as observed on OGO-5. 

p0068 A 73- 24732 
Effects of season altitude and pitch angle on electron 
precipiialion from OGO-D data 
[NASA-TM-X-66260] p0102 N73-25868 

PLANETARN RADIATION 

A new model for the high-frcqucncy dccamelric 
radiation from Jupiter 

p0081 A74-4 3b8H 

PL\SM\ (ONDl fTI\m 

Equatorial spread F formation convective electric 
fields generation bv neutral winds and conduclivuy 
caused by metallic ion concentrations 

p0070 A73-29988 


PLASMA CONTROL 

Nuclear composition telescope measurements 
onboard OGO S satellite, observing presence of 
gcomagneUcall) trapped carbon, nitrogen and oxygen 
nudei 

p0059 A72-32959 

Shadowing of electron azimuthal-drift motions near 
the n^von niagneiopause. 

p0065 A73-I2442 

PLASMA DENSITY 

Saicllue measurements of cold plasma density and 
plasm apause in magnetosphere, comparing whistler, 
Langmuir probe and ion trap data 

p0049 A7 1-3095 1 


PLASMA DIAGNOSTICS 

OGO-5 plasma spectrometers for measuring total flux 
below 12 keV and energy (spectral density) of plasma 
p00!7 A68-42739 
Collision free earth shock wave gross and fine 
structure deduced from OGO 5 plasma diagnostics 
(AIAA PAPER 69-676] p0023 A69-33452 

Satellite plasma diagnostics for electric and magnetic 
ficids and fine structure of collisionless shocks in solar 
wind plasma flows and interplanetary shocks 

p0032 A70-30069 
Ionospheric ion temperature measurements by 
retarding potential analyzer on OGO-6 satellite 

p0039 A70-43840 
Pioneer 9 space probe electric field experiment and 
near earth observations of noise spectra variations 
related to diffusive plasma layer 

p0046 A7 1-237 11 
High energy electron spatial distribution in plasma 
sheet from OGO 5 magnetometer experiments 

pO062 A72-42406 
Correlation of ground-based measurements of 
structured Pc 1 micropulsaiions with OGO-V 
plasmapause observations. 

p0067 A73-20652 
Active experiments, magnetospheric modification, 
and a naturally occurring analogue. 

p0075 A74- 14283 

PLASMA DIFFl SION 


Pioneer 9 space probe electric field experiment and 
near earth observations of noise spectra variations 
related to diffusive plasma layer 

p0O46 A7 1-237 11 

PLASMA FLUX MEASl REMFNTS 


Plasmasphere thermal positive ton siruLiure. 
efe’ermimng distribution of hydrogen and helium 
positive ions in magnetosphere from OGO 

p0014 A 37 114 
OGO-5 plasma spectrometers for measuring total flux 
below 12 keV and energy (spectral density) of plasma 
p00l7 A68-42739 

Observations of the internal structure of the 
magnetopause. 

p0077 A74-21679 

PLASMA FREQUENCIES 

Detection of solar-wind electron plasma frequency 
fluctuations in an oblique nonlinear 
magnetohydrodynamic wave. 

p006l A72-35610 

Nonlinear frequency correction to plasma instability 
at half harmonics of electron gyrofrequency as observed 
by OGO 5 near geomagnetic equator outside 
plasmapause 

p0068 A73-22069 

PLASMA INTERACTIONS 


Detection of soiar-wind electron plasma frequency 
fluctuations in an oblique nonlinear 
magnetohydrodvnamic wave. 

p006l A72-35610 

Solar wind interaction with geomagnetic field, 
discussing magnetosphere polar cusp region and 
geomagnetic tail neutral sheet structure 

p0065 A73-I3871 

PI \SMA LAVERS 

Pioneer 9 space probe electric field experiment and 
near earth observations of noise spectra variations 
related to diffusive plasma layer 

p0046 A71-23711 

IMasma sheet proton ring current, trapping boundary 
and plasmapause interrelations near magnetic equator 
and local midnight by saieililcborne aiialv/er array 
p(X>47 ,A7l-24'8l 

High energy electron spatial distribution in plasma 
sheet from OGO 5 magnetometer expenments 

p0062 A72-42406 
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PLASMA OSCILLATIONS 


SU8JECT ISDEX 


PLASMA OSCILIJ^TIONS 

Nonthermal cleciront inuraclion wUh electron 
plasma oscillations and HF transverse waves in 
upstream solar wind. 

p0052 A7 1-37353 
Electron plasma oscillations distribution upstream 
from earth bow shock, evaluating OGO-5 plasma wave 
detector data 

p0057 A 72- 230 1 9 

PLASMA PHYSICS 

Electric field fluctuations in magnciospheric plasma 
at multiples of local electron gyrofrequcncy due to 
plasma instability 

p0052 A7 1-37368 
Solar wind 10-9900eV electron flux, evaluating energy 
transport in plasma rest frame 

p0055 A72- 13507 
Plasma proton and plasma electron prototype and 
flight models 

[NASA-CR- 122351] p0097 N72-18715 

PLASMA POTENTIALS 

Energy distribution of photoclectrons emitted from 
a surface on the OGO-5 satellite and measurements 
of satellite potential. 

p0076 A74- 17648 
Effect of satellite potential on direct ion density 
measurements through the plasmapause. 

p0076 A74-I8372 

PLASMA PROBES 

IMP-2 and OGO-l measurements on plasma 
characteristics in transition region between solar wind 
and geomagnetic field 

p0003 A65-25921 
Flux, energy distribution and density of ions and 
electrons in magnetosphere plasma during solar activity 
period determined by OGOO electrostatic probes 

pOOI2 A68-29421 
Electron trap behavior on charged spacecraft, 
obtaining expressions for current to aperture and 
internal retarding electrodes for all apertures and 
spacecraft potentials 

p0022 A69-31976 
Collisionless plasma spherical probe RF sheath model 
based on quasi-static approximation and electrostatic 
theory 

p0057 A72-23520 
Charged particle distribution study in near earth 
region using orbiting spherical electrostatic analyzers 
or plasma probes 

(AD-700804) p0092 N70- 28003 

PLASMA RESONANCE 

Resonances in driving point impedance of electric 
dipole antenna in ionosphere 

{NASA-CR-9 16201 p0087 N68- 14025 

PLASMA SHE ATHS 

Magnetospheric plasmapause shape, changes of 
electron density and wave phenomena 

p00l4 A68-37940 
Spacecraft sheath structure, potential and velocity 
effects on ion current measurements by traps and mass 
spectrometers 

p0038 A 70-4 1087 
Electron densities between inner edge plasma sheet 
and ptasmasphere as function of geocentric radial 
distance from OGO-3 electrostatic measurements 

p0039 A 70-43834 
OGO 5 polar cusp observations showing daysidc 
magnetosheath plasma penetration during magnetic 
storm 

p0053 A71-43162 
Collisionlcss plasma spherical probe RF sheath model 
based on quasi-static approximation and electrostatic 
theory 

p0057 A72-23520 
Plasma waves in the daysidc polar cusp. 2: 
Magnetopause and polar magnetosheaih. 

p0077 A 74-2 1680 

PLASMA SPECTR A 

CXjO- 5 plasma spectrometers for measuring total flux 
bclow' 12 keV and enerev (spectral density) of plasma 
p0017 A68-42739 

PLASMA SPRAAING 

Removal of surface contamination by plasma 
sputtering 

[NASA-CR- 139264) p0109 N 74-74659 

ASM A TEMPER ATI RE 

OGO-6 measuremer'i'i t)f supercooled plasma m ihc 
equatorial exosphere. 

p0068 A73-22066 
Effects of interhemisphere transport on plasma 
temperatures at low latitudes. 

p0074 A73-41919 


PLASMA TtRBLLENCE 

Large amplitude interplanetary solar wind 
discontinuities observed by OGO-5 plasma 
spectrometer and magnetometers, considering magnetic 
drift waves mechanism for plasma turbulence 
generation 

p0058 A 72-29378 
Turbulence of electrostatic electron cyclotron 
harmonic waves observed by OGO-5. 

p0060 A 72-35599 
Weak electrostatic turbulence observation in earth 
bow shock magnetic field gradient, suggesting cyclotron 
drift instability role 

p0063 A 72-445 23 
Observation of a current-driven plasma instability at 
the outer zone-plasma sheet boundary. 

p0069 A73-29966 

PLASMA waves 

Rapid magnetic field variations observed in 
magnetosheaih evaluated in terms of transverse modes 
of plasma wave propagation 

(JPL.TR-32-1199) p0009 A67-40804 

OGO 5 spacecraft detector instrumentation for 
measuring electrostatic and electromagnetic waves 
electric fields with coupled antennas, describing in-flight 
operation 

p0025 A69-36683 
Low altitude electric and magnetic measurements of 
plasma waves in space from OV3-3, Pioneer 8 and OGO 
5 satellite observations 

p0029 A70- 17376 
Polar ionosphere auroral oval position detection by 
satellite observations of naturally occurring VLF and 
man-made HF plasma waves 

p0032 A70-29924 
Plasma wave particle uueractions in outer 
magnetosphere, magnetosheaih and solar wind, noting 
role of AC electric fields 

p0033 A 70-30085 
OGO 5 observations of quasi-t rapped 

electromagnetic waves in solar wind at 70 kHz 

p0035 A70-36005 
Large amplitude upstream wave solar wind event of 
10 March 1968 with suprathermal protons, correlating 
magnetometer plasma probe and Lepedea proton 
data 

p0O43 A7 1-14550 
Electron plasma oscillations di>irihution upstream 
from earth bow shock, evaluating OGO-5 plasma wave 
detector data 

p0057 A72-2.VH9 

Plasma wave measuremcius Jurtng OGO-‘i day side 
magnetosphere polar cusp encounters, discussing ULE 
magnetic field wave levels and VLF ,:iectric field 
amplitude ranges 

p0059 A72- 29380 
Magnetospheric observations in OGO 5 plasma wave 
experiment, emphasizing electrostatic wave particles 
interaction with plasma 

p0065 A73- 13883 
Ion cyclotron waves observed in the polar cusp. 

p007l A73-33437 

Satellite studies of magnetospheric subsiorms on 
August 15, 1968. 8; OGO-5 plasma wave 

observations. 

p0072 A73-33456 
Plasma waves in the daysidc polar cusp. 2: 
Magnetopause and polar magnetosheath. 

p0077 A74-21680 
Plasma wave-particle interaction inside the neutral 
sheet (in Japanese) 

[B145K3-000) p0ll2 

A multi-satellite study of the nature of wavelike 
structures in the magnetosphere plasma 
(B22600-000) p0l!4 

Data analysis program for the OGO E-24 pla.sma 
wave detector 

[NASA-CR-1405231 pOIIO N74-77I09 

P L ASM A-E LECTROM AGN E TK I N TE R A f TIO N 

Magnetospheric sudden impulses amplitude and rise 
. time distributions observation by OGO 3 and 5 
satellites 

p0O43 A71-I7686 
Observation of a current -driven plasma instability at 
I he outer zone-piasma sheet boundary . 

p0069 A73-299f>6 

PLASMA-PARTK 1 1 |MERA( TIOVS 

Plasma wave particle interactions in outer 
magnetosphere, magnetosheaih and solar wind, noting 
role of AC electric fields 

p0033 A 70-30085 


MorpiicHogy of thermal and energetic particles in 
inner magnetosphere during geomagnetic disturbances 
and solar cvclcs 

p0034 A70.30358 
Pitch-angle diffusion of radiation bell electrons within 
the plasm asp here. 

p0060 A72-35597 
Magnetospheric observations in OGO 5 plasma wave 
experiment, emphasizing electrostatic wave particles 
intrraetjon with plasma 

p0065 A73-I3883 

Observation of a current-driven plasma instability at 
the outer zone-plasma sheet boundary. 

p0069 A73-29966 

PI AS.MAPAI SE 

^ I micropulsation source region relation to 
pUsmafK<iusc. using amplitude and polarization 
measurements 

p0043 A7M7263 
Plasma sheet proton ring current, trapping boundary 
and plasmapause interrelations near magnetic equator 
and local midnight by satelliteborne analyzer array 
p0047 A7 1-2478*1 
SaMitkic measurements of cowd plasma density and 
plasmapause in magnetosphere, comparing whistler. 
Langmuir probe and ion trap data 

p0049 A71-30951 
Stable auroral red arcs on 29 September 1967, 31 
October and 1 November 1968, comparing OGO 2 and 
OGO 4 VLF data on plasmapause crossings 

p0050 A7 1-31757 
Earth carotating plasma tail evidence in plasmapause 
vanalions from high resolution proton distribution data 
obcained by OGO 4 satellite during magnetic storm 
p0053 A7 1-43 166 
Hydrofijen ions concentration in dayside region of 
pt 2 sma.sphere from OGO 5 satellite mass spectrometry, 
noung plasmapause position as function of magnetic 
acsivuy 

p0054 A 7 2- 10892 
Nighuime plasmapause and thermal ion plasma 
streetures relationship to micropulsations, considering 
execution in post storm recovery and diurnal plasma 
bnipr regions 

p0056 A72-17453 
(KJO-5 plasmapause crossing correlation with 
ground observations of Pi geomagnetic 
mierppuisations 

p0056 A72-21223 
Tbrrnial positive ion densities measurement in outer 
io’iosphere and magnetosphere by OGO I saletiiie, 
reijiiniz plasmapause distribution and magnetic activity 
level 

[,\D 742186) pOC57 .\72-23011 

OGO-5 observation of lower hybrid resonance noise, 
bursts. VLF hiss and whistlers near plasmapause during 
large magnetic storm 

p0058 A72-26399 
Plasmapause nightside, dayside and bulge positive 
ion concentration measurements with OGO 5 mass 
spectrometer compared with magnetospheric 
convection model 

p0061 A72-39544 

The light-ion trough, the main trough, and the 
plasmapause. 

p0066 A73- 15533 
An association of magnetospheric whistler dispersion 
characteristics with changes in local plasma density. 

p0069 A73-26985 
Satellite studies of magnetospheric substorms on 
August 15, 1968. 3: Some features of magnetospheric 
convection. 

p0072 A73-3345I 
The plasmasphere during a magnetic recovery period: 
A combined study of the OGO-4 and OGO-5 satellite 
data and of whistlers received at the ground. 

p0072 A73-33876 
Active experiments, magnetospheric modification, 
and a naturally occurring analogue. 

p0075 A74- 14283 
Effect of satellite potential on direct ion density 
measurements through the plasmapause. 

p0076 A74- 18372 
.Atmospheric model for thermal plasma near 
eqLuitoriai plasmapause 

pOU95 N7 1-25270 
Dynamics of midlatiiudc light ion trough and 
plasmatails — from data obtained on OGO-4 
iNASA-TM-X-70494) p0103 N74- 10366 

A light ion mass spectrometer experiment for 
OGaE 

[NASA-CR-12229D pOllO N74-76914 
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^PLASMAS! PHYSICS) 

PIjsmjpause observations by ion spectrometer 
aboard OGO-5 vehicle for early orbits, obtaining O. 
He and H ion concentration profiles for fcom^nctic 
parameter 

p0029 A70- 18546 

Plasma tail interpretations of pronounced detached 
plasma regions measured with OGO-5 
IB2(N5 1-000) p01l3 

A muUi-saielliie studs of the nature of wavciike 
structures in the magnetosphere plasma 
IB22600-0001 pOII4 

The measurement of cold ion densities in the plasma 
trough 

{B226I(HK)0) pOII4 

Applying impedance data to plasma wake of spinning 
OGO-C satellite 

[NASA-CR- 109457) p0092 N70-23999 

Comparison of observation data by whistlers and 
mass spcciromclers of plasmapause 
[NASA-TM-X-639051 p0092 N70-27302 

POLAR CAP ABSORPTION 


Satellite charged particle observations and polar cap 
riometer absorption measurements during solar cosmic 
ray events, noting electron and proton contributions 
p0059 A 72-3 1965 

POLAR CAPS 


Polar-cap electric field distributions related to the 
interplanetary magnetic field direction. 

p0062 A72-42432 
Electron polar cap and the boundary of open 
geomagnetic field lines. 

p0063 A72-44522 

POLAR ORBITS 


Cosmic ray knee interpretation using polar orbiting 
ionization chambers data from OGO-2/4 

p0034 A70-31903 
Geomagnetic survey by polar-orbiting OGO 2 and 
4, discussing data acquisition and reduction results and 


accuracy 

p0054 A72-I2081 


Global nitric oxide and gamma emission 
measurements with Ebcrt-Fastic scanning spectrometer 
onboard polar orbiting OGO 4 satellite 

p0064 A73- 10878 

POLAR REGIONS 


High latitude electron bursts observed by OGO 4, 
postulating electric field acceleration mechanism 
beyond 3 earth radii for ambient thermal plasma 
electrons 


pOOI7 A68-43443 
Solar protons iionur.iformity over polar caps 
observed by OGO 2 ionization chamber during 24 
March 1966 solar proion events 

p0022 A69-3I967 
Ion depletion in high latitude exosphere, considering 
OGO 2 simultaneous observations of positive ion 
concentration, VLF signal propagation and whistlers 

p0023 A69-34939 
Solar protons delayed access into polar regions during 
2 November 1967 solar particle event, discussing 
north-south asymmeirv 

p0027 A69-43183 
Polar ionosphere auroral oval position detection by 
satellite observations of naturally occurring VLF and 
man-made HF plasma waves 

p0032 A70-29924 
Quiet timei osmic ray ionization altitude dependence 
over polar regions from measurements by integrating 
ionization chamber on OGO-2 

p0034 A 70-3 1902 
Lyman alpha and atomic oxygen 1304 A airglow 
depressions over poles from OGO 4 satellite 
observations 


p004l A7 1-1 1503 
High latitude regions of low energy electron 
precipitation from OGO 4 satellite auroral particle 
experiment 

p0049 A7 1-30032 
Suprathermal electron temperature and ion 
composition as function of geomagnetic latitude in polar 
ionosphere, using Explorer 31 mass spectrometer 
measurements 


p0049 A7 1-30037 
High latitude sudden impulses, calculating transverse 
hydromagnet ic waves propagation from magnetosphere 
equatorial plane 

p(X)52 A7 1-34777 
fXiO 5 ptilar cuvp ohverv aiions showing day side 
magnetoshcath plasma penetration during magnetic 
vtorm 


p0053 A71-43162 


Plasma wave measurements during CXjO- 5 daysidc 
magnetosphere polar cusp encounters, discussing ULF 
magnetic field wave levels and VLF electric field 
amplitude ranges 

p0059 A72-29380 
High latitude observation of precipitating electron 

spikes by polar orbiter OGO 4 satellite, noting 
population dependence on local trapping limit 

p0060 A72-3559I 
Properties of low energy particle impacts in the polar 
domain in the dawn and davsidc hours. 

p006l A72-39541 

Precipitation oflow-cnergy electrons at high latitudes: 
Effects of interplanetary magnetic field and dipole lilt 
angle. 

p0066 A73-1553I 
OGO 5 observation of ULF geomagnetic fluctuation 
at polar cusp boundaries in terms of ionospheric drift 
wave and Kclvin-Helmholiz instabilities 

p0068 A73-24744 
Distributions and characteristics of high-laiitude 
field-aligned electron precipitation. 

p0069 A73-26988 
Field-aligned currents, plasma waves, and anomalous 
resistivity in the disturbed polar cusp. 

p0069 A73-29964 
Ion cyclotron waves observed in the polar cusp. 

p0071 A73-33437 
Dependence of the polar cusp on the north-south 
component of the interplanetary magnetic field. 

p0072 A73-36273 
Latitude and local time dependence of precipitated 
low-energy electrons at high latitudes. 

p0074 A73-41914 
Rate of erosion of daysidc magnetic flux based on 
a quantitative study of the dependence of polar cusp 
latitude on the interplanetary magnetic field. 

p0075 A74- 14274 
Plasma waves in the dayside polar cusp. 2: 
Magnetopause and polar magnetosheath. 

p0077 A74-21680 
Near-earth magnetic disturbance in total field at high 
latitudes. 1: Summary of data from OGO-2, 4, and 
6. 2; Interpretation of data from OGO-2. 4, and 6. 

p0080 A 74-340 19 
Heating of the high-iatitude thermosphere during 
magnetically qukt periods. 

p0080 A74-34027 
OGO-5 observations of the physical processes 
occurring in the disturbed polar cusp and the 
cusp-magnetoshcath interface 
1818269-000) p0513 

High latitude proton precipitation and light ion 
density profiles during the magnetic >torm initial 
phase 

[B22333-0001 p0ll3 

OGO-D atmospheric composition data for polar 
thermospheric storm model 

(NASA-CR- 103080) p0094 N 7 1-20638 

Disposition of scattering layers over polar-regions as 
observed bv OGO-6 airglow photometer 
(NASA-CR-130271) pOlOl N73-16436 

POLAR SI BSTORMS 

Magnetosphere and adjacent regions magnetic 
surveys by OGO I and 3 satellites, discussing 

magnetopause, bow shock. magnetosheuth. 
geomagnetic tail, ring current and polar subslorms 
p0055 A72-12084 
Behavior of outer radiation zone and a new mode) 
of magnetospheric substorm. 

p0063 A 72-44850 
Substorm related changes in the geomagnetic tail: 
The growth phase. 

p0064 A72-44856 
Precipitation of low-energy electrons at high latitudes: 
Effects of interplanetary magnetic field and dipole till 
angle. 

p0066 A73- 15531 
Synoptic survey for the neutral line in the magneiotail 
during the substorm expansion phase. 

p0073 A73-36275 

H)LARIZATK)N(WAVKS) 

' Measurements of VLF polarization and wave normal 
direction on OGO-F 

[NASA-CR- 1 32882! p0104 N74- 12842 

POLARIZATION ( H \R \(TFRISTK S 

Pc i micropulsaiion source region relation to 
plasmapause, using amplitude and polarization 
measurements 

p0043 A7M7263 


POLES 

Geomagnetic dipole field disturbances by trapped 
panicks, calculating self consistent equilibrium 
configuration for ring current dipole moments 

p0034 A70-31905 

POSITION (LOC ATION) 

Plasmapause position measurements by ion mass 
spectrometers and broadband VLF receivers on OGO 
1 and OGO 3 and by broadband recordings at 
Antarctica 

p0021 A69-25153 

Magnetic dip equator position at E layer and gradient 
with time and altitude, using geomagnetic field 
models 

p0026 A69-42428 
Location and scheduling of operation of Eccentric 
Geophysical Observatory /EGO/ in gegenschein 
reference svstem 

[NASA-TM-X-550321 p0082 N64-27813 

POSITRONS 

Low energy interplanetary positrons detection by 
OGO satellites, discussing possible existence of 
equilibrium charge ratio 

p00l5 A68-41427 
Cosmic ray electron and positron differential energy 
spectra during solar quiet times from OG05 satellite 
observations in interplanetary space 

p0036 A70-38096 
Interplanetary cosmic ray positrons energy spectral 
component with origin different from interstellar 
mesons decay 

p0036 A70-38098 
A double gamma-ray spectrometer to search for 
positrons in space 

pOllO N74-77446 

posteu<;ht analysis 

Data reduction and analysis report for radio 
astronomy experiment aboard OGO-2 spacecraft 
(NAS.-\-CR-98669) pOU88 Nb9- 14393 

POTENTIAL FIELDS 

Retarding potential analyzer errors and performance 
degradation due to grid plane potential depressions 
p0058 A72-264U 
Pholvxilcctron flux measurements in topside 
ionosphere using retarding potential analyzers 
INASA-TM-X-63358) p0087 N68-35999 

POWER EFFICIENCY 

Orbiting Geophysical Observatory electric power 
subsystem design innovations including power supply, 
solar array output and battery charge control 

p0003 A65- 19528 

TOWER SPECTRA 

Rapid magnetic field variations observed in 
magneiosheath evaluated in terms of transverse modes 
of plasma wave propagation 

(JPL-TR-32-1199) p0<X)9 A67-40804 

Hvdrogen and helium cosmic ray nuclei isotopic 
composition measured to clarify abundance ratios 
energy dependence below 75 MeV/nuckon 

p0015 A68-41421 
Cosmic-ray scintillations. I; Inside the 
magnetosphere. 

p0066 A73- 15526 
Direct measurements of solar-wind fluctuations 
between 0.0048 and 13.3 Hz. 

p0068 A73-23539 

Rise time in 20-32 keV impulsive X-radiation. 

p0080 A74-38468 
Possible noise sources in power spectra measurement 
of interplanetary magnetic field 

p0099 N73-10791 
Power spectra of interplanetary magnetic field near 
earth bow shock 

p0099 N 73- 10792 

POWER St PP LIES 

OGO structure and systems covering thermal and 
altitude controls, power plant, communications, 
tracking and data handling 

p0002 A65- 14349 

PRIMARY CGSMIC RAYS 

Primary cosmic ray charge and energy spectra for 
helium through oxygen during 1965 minimum solar 
modulation effect 

p0005 A66-26348 
Studies of primary cosmic rays with ionization 
chambers. — rigidity response of ionization chambers 
m high atmosphere and deep space for study of rigidity 
dependence of solar cycle modulation of primary cosmic 
ray 

p0006 A66-34768 

VII-31 
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PROGRAMMKRS 


SUBJECT ISDEX 


Chemical abundances and energy specif a of nuclei 
in galactic radiation measured in inlcrplanetary space 
by OGO-I satellite 

p0006 A66-34833 
Primary cosmic ray energy spectra and charge 
composition during W65 solar modulation minimum, 
using scintillator photomultiplier detector on OGO 1 
p00l6 Ah8-41431 
Electron detector for OGO-E to measure flux and 
energy spectrum of electrons in pnmarx cosmic rays 
[IEEE PAPER 3C-4] pO0:0 A69-I9I98 

Cosmic ray nuclei energy spectra and .ibundances 
above 20 Mev /nucleon determined by OGO-1 satellite 
experiment, considering He, B. C, N. O. Ne. Mg. Si. 
Mn, Fe, Co and Ni 

p0020 A69- 20067 
Low energy multiply charged cosmic ray nuclei 
propagation and source characteristics, considering two 
component model based on OGO satellite 

measurements 

p0020 A69-20068 
Quiet time primary cosmic ray electron flux and 
energy spectrum from 10 to 200 Mev in interplanetary 
space observed by OGO 5 satellite 

p0027 A70- 12902 
Solar electrons. galactic electron radiation 

modulation and spectrum of high energy cosmic ray 
electrons. 

p007l A73-33293 
The elemental abundance ratios of interstellar 
secondary and primary cosmic rays. 

p0079 A74-30190 
The cosmic ray electron spectrum and its modulation 

from 1968 through 1972. 

p0079 A 74-30204 
Earth satellite experiment for measuring the charge 
and energy spectra of the primary cosmic rays 

[BOI634-000] pOm 

Measurements of the primary cosmic ray electron 

spectrum between 20 MeV and 20 GeV and its changes 
with time 

[B08373-000I p01l2 

PROGRAMMERS 

Programmer manual for Polar Orbiting Geophysical 
Observatory 

US-7691 p0082 N64-I3388 

PROJECT MANAGEMENT 

Discussion of a management program for evaluation 
of aerospace systems design - Orbiting Geophysical 
Observatory (OGO) is used as an example 

pOOOl A6J- 15537 

PROPAGATION 

Solar flare proiuns and physical processes affecting 
particle propagation in interplanetary :>pacc 

p0098 N72-27829 

PROPAGATION MODES 

Magnctosphcric ionization distribution determined 
by ducted and nonducted whistler propagation modes 
and reflection as observed by OGO 1 

pOOlO A68-17728 
Low energy multiply charged cosmic ray nuclei 
propagation and source characteristics, considering two 
component model based on OGO satellite 
measurements 

p0020 A69-20068 
Nonducted VLF walking trace whistlers and Doppler 
shifts in fixed frequency transmissions identified on 
OGO midlatitude spectrographic records 

p0028 A70-I5I16 
OGO 6 ionospheric measurement of proton whistlers 
wave-normal vector, investigating propagation modes 
p0056 A72-19148 
Whistler mode signals observation in conjugate region 
of 200 kHz broadcast station by satellite-borne narrow 
band receiver, considering field-aligned ducted and 
nonducted propagation 

p0059 A72-29384 

PROPAGATION VEIXK ITY 

Magnetosphere Alfven velocity profile relation to 
ELF chorus and hiss, indicating unstable wave 
generation by cvcioiron resonance 

p0039 A 70-43851 

PROTON BEAMS 

Electromagnetic cmi>Mons in vicinity of proton 
gy rofrequenev from OGO 2 satellite measurements, 
noting sweep frequency receiver PCM and Rayspan 
special purptise data 

pDOI3 \6K-314H1 

I'Ro rOS DENSIIA I rON(lM R \ riON) 

Directional differential itiiensilicv of protons injected 
into outer radiation zone coincident with intUal phase 
of geomagnetic storm and monitored by OGO 3 

poo 1 6 A68-41684 


Ion cut-off whistlers observed during V LF experiment 
aboard OGO 2 and OGO 4, noting possible application 
to relative ionospheric proton concentration 
determination 

p0018 A69-14029 
Directional differential energy spectra for proton 
intensities in outer radiation zone near magnetic equator 
from satellite observations 


p0(M3 A7 1- 17261 
Earth coroiaiing plasma tail evidence in plasmapause 
variations from high resolution proton distribution data 
obtained by OGO 4 satellite during magnetic storm 
pb053 A7 1 -43 166 
Magnctosphcric plasma tail study, using thermal 
proton density measurements from OGO 4 

pOIOl N73- 17948 

PROTON ENERGY 

Proton and He nuclei differential energy spectra and 
intensity variations in interplanetary space in 1-20 MeV 
per nucleon energy range 

p0015 A68-41420 
Charged particles injection into captured radiation 
zone of Van Allen belts during main phase of magnetic 
storm indicated by proton data analysis 

p0025 A69- 37967 
Low energy protons omnidirectional intensity 
contours in outer radiation zone at magnetic equator 
p0030 A70-2349I 
Directional differential energy spectra for proton 
intensities in outer radiation zone near magnetic equator 
from satellite observations 

p0043 A71-17261 
Proton energy change effects on charged particles 
propagating in interplanetary space, using low energy 
solar flare proton fluxes observations 

p0046 A7 1-22801 
Geomagnetic cutoffs for cosmic-ray protons for seven 
energy intervals between 1.2 and 39 Mev 

p006l A72-38728 

Energetic electrons and protons observed on OGO-5, 
March 6-10, 1970 

[B07587-0001 pOIII 

Instrumentation and calibrations of low energy 
proton and electron experiment for Orbiting 
Geophysical Observatories 

[NASA-CR-68558] p0084 N66- 13640 

Cinematographic display of observations of low 
energy proton and electron spectra in terrestrial 
magnetosphere 

[NASA-CR-91871] pO087 N68-1523? 

PROTON FU X DFNSIIV 

Differential energy spcctia of low energy pmions and 
positive ions in earlii inner /one, using 

electrostatic analyzers aboard OGO-3 satellite 

pOOll A68-I7771 
Magnetosphere low energy proton and electron 
density spatial distributions and temporal variations 
from OGO 3 satellite observations 

pool 3 A68-34245 
Proton and He nuclei differential energy spectra and 
intensity variations in interplanetary space in 1-20 MeV 
per nucleon energy range 

p00l5 A68-41420 
Extraterrestrial ring current proton intensities 
asymmetric increases in outer radiation bell during 
magnetic storms 

p0030 A70- 23490 
Low energy protons omnidirectional intensity 
contours in outer radiation zone at magnetic equator 
p0030 A 70-23491 
Directed proton fluxes measurements in bow shock, 
magnetosheath and solar wind by OGO 5 satellite ion 
spectrometer 

p0040 A7I-1149! 
Quiet lime fluxes and differential energy spectra of 
protons and alpha particles at 2-20 MeV measured by 
cosmic ray detectors on OGO-3 

p(XM4 A71-18I27 
Proton energy change effects on charged particles 
propagating in interplanetary space, using low energy 
solar Hare proton fluxes observations 

p0040 A 7 1-22801 
Low energy electron and proton fluxes in geomagnetic 
tail of equatorial magnetosphere forming plasma sheet 
related to auroral oval 

p0049 \7 1-30029 

Solar proton mteiisit) structures in the 
magnetosphere during interplanelarv amsotropies. 

p0066 A 7 3- 14962 
Proton scattering m the region near the earth's bow 
shock. 


p0067 A 73- 22054 


Satellite Studies of magnelosphcric substorms on 
August 15, 1968. 7; OGO-5 energetic proton 

observations. Spatial boundaries 

p0072 A73-33455 
Proton events observed with OGO-O and some 
observed flux profiles 

1\ASA-CR-I22360) p0097 N 72-25727 

PROU)N IRRADIATION 

Explorer 18 satellite measurements of proton energy 
spectra in region corotating with sun, noting modulation 
of galaciic cosmic radiation and source of continuous 
particle jccclerations 

p0005 A66-34754 

PROTON PRECIPITATION 

High latitude proton precipitation and light ion 
density profiles during the magnetic storm initial 
phase 

IB2233.3 000) p0ll3 

Measurements of VLF polarization and wave normal 
direction on OGO-F 

(NASA-CR- 1328821 p0104 N 74- 12842 

PROTON SCATTERING 

Proton scattering in the region near the earth's bow 
shock. 

p0067 A73-22054 

PROTON-PROTON REACTIONS 

Hydrogen and helium cosmic ray nuclei isotopic 
composition measured to clarify abundance ratios 
energy dependence below 75 MeV/nudeon 

p0015 A68-41421 

PROTONS 

Electron and proton spectrometer detector mounted 
on OGO-5, measurements cover seven differential 
energy channels 

p0005 A66-23690 
OGO 3 observation of low energy protons and 
electrons in earth magnetosphere, noting narrow peak 
of relatively high low-energy particle intensities 

pOOOS A67-26312 
Alpha particle proton ratio of geomagnetic field from 
data from charged-particle telescope on OGO 1 
iouellite 

p0009 A67-37412 
Energetic protons from March 24. 1966 solar flare 
observed with OGO I satellite scintillation counter 
pOOlO A67-41233 
Geomagncticuily trapped protons and alpha particles, 
analyzing OGO 4 data 

p0027 A 69-43 1 84 
OGO 6 ionospheric mea:>urcmcnt of proton whistlers 
wave-normal vector, investigating propagation modes 
pOU56 .\72-19i48 
Transport of solar flare protons: Comparison of a 
new- analytic model with spacecraft measurements 
[810763 000! p0ll2 

E!ffccts of energetic particles on photomultipliers in 
earth orbits up to 1500 km 

[NASA-TM-X-63419) p0088 N69-I8074 

Plasma proton and plasma electron prototype and 
flight models 

(NASA-CR-122351) p0097 N72-18715 

Proton events observed with OGO-D and some 
observed flux profiles 

lNASA-CR-122360] p0097 N72-25727 

User guide to microfilm records of data obtained in 
energetic particle experiment with OGO-5 
(UCRL-51307) pOI02 N73-31150 

PI I.SE AMPLITI DE 

High latitude ionization spikes observed by POGO 
spacecraft, noting frequency correlation with magnetic 
disturbances and development by high energy electron 
injections 

p002I A69-28950 

Pl l2!iED RADIATION 

Hard X-ray pulse identification with formation of 
brilliant kernel (11-12 September 1968) flare by 
comparison with optical data 

p0030 A 70-25746 


0 


QI ADRl PtJLES 

Empirical model of global thermospheric temperature 
and composition based on data from the OGO-6 
quadrupolc mass spectrometer. 

p0076 A 74- 18376 

\KTZ CRYSTAI S 

rhcTnntelectrically-coolcd quartz crystal 
microbaiance — monitor of surface contamination as 
function of temperature 
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pOI03 N74- 10255 


SI BJECT l\DE\ 


RADIO ALRORAS 


R 

RADAR DATA 

Diurnal variation of the neutral thermospheric winds 
determined from incoherent scatter radar data 
(B22601-0001 p01l4 

RAUAR MEASl RtMtNT 

Geomagnetic equatorial ionospheric ion temperature, 
comparing incoherent scatter radar ;':td OGO-D 
retarding potential analyzer values 

p0052 A/ 1-33956 

RADAR SCATTERING 

Comparison of Te and Ti from OGO-6 and from 
various incoherent scatter radars. 

p0067 A73- 19241 
Diurnal variation of the neutral thermospheric winds 
determined from incoherent scatter radar data 
(822601-0001 p0114 

RADIANT FLEX DENSITY 

Lyman alpha intensity and hydrogen concentration 
at 5 to 19 earth radii determined from OGO 3 spacecraft 
measurements 

p003l A70-27181 
Galactic gamma ray intensity near Cygnus by OG05 
spacecraft* borne telescope with acoustic spark chamber, 
discussing source intensity 

p0038 A704069I 
Soft solar X-ray bursts characteristics, discussing 
temporal and intensity differential distributions, flux 
measurements and decay time 

p0048 A7 1-27654 
Plasmaspheric hiss intensity variations during 
magnetic storms. 

p0080 A74-34038 

RADIATION BELTS 

Photoelectric optical imaging system survival in earth 
radiation belt, noting noise level and total energy 
absorption 

p0007 A67-12055 
Electron spectra, pitch angle distributions and total 
ionization measured throughout radiation belts by 
satellite magnetic spectrometer and integrating 
ionization chamber 

p0008 A67-25807 
Alpha panicle proton ratio of geomagnetic field from 
data from charged-panicle telescope on OGO 1 
satellite 

p0009 A67-37412 
Magnetosphere low energy proton and electron 
densuy spatial distributions and temporal variations 
from OGO 3 salrlliie observations 

pOOI3 A68-34245 
Charged particles injection into captured radiation 
zone of Van Allen belts during main phase of magnetic 
storm indicated by proton data analysis 

p0025 A69-37967 
Geomagnetically trapped protons and alpha particles, 
analyzing OGO 4 data 

p0027 A69-43184 
‘ Van Allen radiation bells energetic electrons injection 
and distribution due to magnetic storms, using 
satellite -bo me spectrometers 

p0033 A70-30090 
C. N and O nuclei abundances in radiation belt near 
geometric equator, using data obtained by OGO-5 
satellite in 1968 

p0041 A7M3475 
Pitch-angle diffusion of radiation belt electrons within 
the plasmasphere. 

p0060 A72-35597 
Energy dependent lime lag in the long-term 
modulation of cosmic ravs. 

p0067 A73- 19252 
Cinematographic display of observations of low 
energy proton and electron spectra in terrestrial 
magnetosphere 

[NASA-CR-918711 p0087 N68-15232 

OGO 1 and 3 specirnmeicr and ion chamber data 
on dynamic processes governing electrons m radiation 
bells, and applicability of diffusion theories and 
magnetic field models 

(NASA-CR- 1 274551 p0098 N72-28802 

Model of electrons artificially injected into inner 

radiation bell hv Starfish nuclear explosion 
!NASA-TM-X.^2111 p0l02 N7.1-20842 

R\ni\TION roi N IERS 

Triaxial electron spectrometer, mounted on OGO-5 
spacecraft, measures flux and energy distributions of 
electrons, noting electron multiplier 

p0005 A66- 23689 


Inconclusivcncss of satellite measurements of 
micrometeoroid fluxes using piezoelectric microphone 
detectors in supporting hypothesis of cloud of dust 
surrounding earth 

p0006 A66-41213 

Ground based riomelcr and satellite-borne particle 
detector data on May 23 and 28. 1967 solar cosmic 
ray events 

p0013 A68-31924 

Low energy interplanetary positrons detection by 
OGO satellites, discussing possible existence of 
equilibrium charge ratio 

p0015 A68-41427 

Latitude and local time dependence of precipitated 
low-energy electrons at high latitudes. ^ 

p0074 A73-41914 

Cosmic gamma-ray burst detected with an instrument 
on board the OGO-5 satellite. 

p0080 A74-31942 
Telemetry instruments aboard space vehicles for study 
of solar ultraviolet radiation monochromator, 
spectrometer, and radiation counter 
(NASA-CR-64074) p0083 N65- 29678 

Comparison of simultaneous particle detector and 
search coil magnetometer measurements of precipitating 
particles and field aligned currents from OGO-D 
(NASA-TM-X-66224) p0102 N73-21367 

RADIATION DAMAGE 

Photoelectric optical imaging system survial in earth 
radiation belt, noting noise level and total energy 
absorption 

p0007 A67- 12055 

RADIATION DETECTORS 

Measurement of differential energy spectra of 
protons, helium nuclei and heavy nuclei by cosmic 
radiation telescopes mounted on POGO and Pioneer 
satellites 

p0004 A66- 23684 
OGO cosmic ray measuring device involving charged 
particle detectors to measure spectra and chemical 
composition over selected energy intervals 

p0012 A68-27615 
Low energy electrons on day .side of magnetosphere 
observed with MIT electron detector on OGO 3 
satellite 

p0018 A69- 14027 
Solar X-ray flare temperature and emission measure 
profiles using OGO 5 satellite detector, interpreting 
energy dispersion of peak limes 

p0040 A 70-43768 
Measurements of electron detection efficiencies in 
solid slate detectors. 

p0061 A 72-3940 1 
Recent studies of macneiosphcric electric field 
emissions above the electron gyrofrequency 

p0067 A73- 19254 

RADIATION DISTRIBl TION 

Center to limb variation of solar hard X ray bursts, 
suggesting inverse Compton effect and bremssirahlung 
from anisotropic electrons 

p0023 A69-33055 
Electron pitch angle distributions throughout the 
magnetosphere as observed on OGO-5. 

p0068 A73-24732 

A model environment for outer zone electrons 
[NASA-TM-X-69989] p0106 N74-20503 

RADIATION MEASUREMENT 

OGO-6 neutron monitor for measuring cosmic ray 
neutron flux near earth, locating sensor on boom to 
minimize spacecraft produced neutrons 

p0024 A69-36678 
Hysteresis effect on cosmic ray modulation and 
gradient ionization near solar minimum from 
measurements made near earth with OGO I and 3 ion 
chambers 

p0028 A70-I5106 

Cosmic ray knee interpretation using polar orbiting 
ionization chambers data from OGO-2/4 

p0034 A70-31903 
High energy galactic gamma rays search onboard 
OGO-5. tabulating results 

p0038 A 70-40690 
Cosmic ray neutron leakage flux and energy >pcctrum 
measurements in 0.01 10 MeV range b> OGO 6 
satellite-borne neutron detector 

p0034 A72- 10877 
■Absolute cosmic ra> ioni/aiion measurements in 
upper and lower atmosplicre 

INASA-CR- 104068] ptWO N6<J-34336 

Design of OGO-E experiment to measure energetic 
X-rays, electrons, protons, and alphapariicle emissions 
from solar flares 
[NASA-CR-122509j 


Insirumenialion and measurement data of OGO-F 
solar cosmic ray experiment 

(NASA-CR-1301551 pOlOl N73- 16795 

RADIATION ME.ASl RING INSTRLMENTS 

Integrating type ionization chamber applied to 

measurements of radiation in space 
INASA-CR-90060) p0087 N68- 10422 

Insuumcniaiion and measurement data of OGO-F 
solar cosmic ray experiment 

[NASA-CR- 13015.^1 pOIOl N73- 16795 

RAD1ATK)N PRESSl RE 

New interpretations of extraterrestrial Lyman-alpha 
observations. 

p0065 A73-12323 

RADIATION SOI R< i:S 

Low energy multiply charged cosmic ray nuclei 
propagation and source characteristics, considering two 
component model based on OGO satellite 
measurements 

p0020 A69- 20068 
Galactic gamma ray intensity near Cygnus by OGO-5 
spacecraft-borne telescope with acoustic spark chamber, 
discti.sstng source intensity 

p0038 A 70-4069 1 
Fxiraierrestrial hydrogen Lyman alpha emission 
source, investigating intersteilar wind with OGO 5 
satellite 

p0047 A7 1-24438 

Lyman alpha sky background measurements by OGO 
5 satellite, discussing absolute emission rate, spatial 
variations and origin 

p0047 A7 1-24439 

RADLATION SPECTRA 

Dynamic spectra of type 3 solar bursts from OGO-3 
antenna /radiometer observations 

p0034 A70-34835 
Long term variations of cosmic ray electron spectrum 
above 500 MeV from balloon and saicihtc observations, 
noting reduction during Forbush decreases 

p0037 A 70-38 105 
Cu^nlic 1 ay electron search and study, comparing near 
earth to interstellar spectrum 

p0060 A 72-33869 

RADlAnVE RECOMBINATION 

Radiative recombination of atomic oxygen ions in 
nighttime F region UV radiation detected by 
polar-orbiting OGO 4 satellite 

p0023 A69-34957 
U V oxygen rnghigiow observation by OGO-4. 
examining ion-ion neutralization and radiative 
rc^oir.bination production mechanisms 

p0037 A 70-39344 

R\mO ASTRONOMY 

Orbiting Geophysical Observatory (CX30) for cosmic 
ray, radio astronomy and Gcgenschein experiments 
including satellite description and orbit data 

p0003 A65- 22431 

CXjO radio astronomy instrument for cosmic noise 
sky brightness distribution mapping by electrically short 
antenna ionospheric focusing 

p(XM8 A7 1-26144 
Heliographic longitude distribution of the flares 
associated with type 3 bursts observed at kilometric 
wavelengths 

p0076 A74-148I1 
L'niversity of Michigan radio astronomy experiment 
aboard the CX30-5 spacecraft 
(814718-000) p0112 

Design considerations and performance 
characteristics for radio astronomy in.strumcntaiion 
system aboard OGO-5 spacecraft 
(NASA-CR-98670) p0088 N69- 14392 

Data reduction and analysis report for radio 

asirooomv experiment aboard OGO-2 spacecraft 
[NASA-CR-98669) p0088 N 69- 14393 

Low frequency space radio astronomy 
lNASA-TM-X-63976] p0093 N70-33175 

Instrumentation for radio astronomy measurements 
aboard the OGO- 1 and OGO-3 spacecraft. Part 2: 
Technical 

[NASA-CR- 139257) p0108 N74-74631 

Imiiai results from radio astronomy-experiment no. 
18. OGO-3 

[1;M;RA0-67-91 p0l09 N 74-74660 

Data User’s notes; OGO-3 experiment no. 18 low 
Irequencv radio astronomy, appendices A and B 
{N AS N CR 140^26) ' pOI09 N74-76907 

R \l)IO U KORAS 

The glvibal distribution of natural and man-made 
tono^henc electric fields at 200 kHz and 540 kHz as 
observed by OGO-6. 

p0080 A 74-34020 
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RADIO BEACONS 


SUBJECT ISDEX 


* 


RADIO BEACONS 

Evaluation of radio beacon data from satellite 
observation of earth exosphere - data scaling 
techniques 

[NASA-CR-68307] p0084 N66-I2993 

RADIO Bl RSTS 

Solar flare X ra> bursts detected by OGO spacecraft 
correlated vvith radio emission and solar flare electron 
and proton events 

pOOl I A68-22450 

RADIO COMMIMCATION 

The feasibility of a sub-LF satellite-to*submarine 
communication downlink VLF noise levels in the 
ionosphere 

IAD-769139J p0l04 N74-I5857 

RADIO ECHOES 

Ambient electron energy spectrum secondary peak 
determined from unducted magnetospherically reflected 
whistler mode radiation measurements 

pOOlS A68-38428 

RADIO EMISSION 

Solar flare X ray and radio wave emission 
measurement by OGCM and Solrad-9 satellites 

p0042 A7M4046 
Solar flare model, computing thermal X ray 
emission 

p0046 A7 1-20945 
Studying whistlers and audio frequency emissions 
with receiving system on POGO satellite in conjunction 
with ground based observing stations 
[NASA-CR-976051 p0088 N69-17928 

RADIO FREQUENCIES 

Nonducted very low frequency propagation in 
magnetosphere from broadband VLF receivers on OGO 
2 and OGO 4 polar satellites 

[NASA-CR-107614I p0091 N70- 15525 

Analysis of data on Type 3 bursts measured by OGO-5 
satellite 

[NASA-CR- 122393] p0097 N72-23118 

Neutral and ion mass spectrometer experiment 
S50I5 

[NASA-CR-96663] pOllO N74-77537 

RADIO FREQL ENCV INTERFERENCE 

Reducing radio-frcquency-inlerferencc from 
spacecrafts in the frequency range from 20Hz to 200 
KHz 

iB00969-000] pOm 

RADIO observation 

Jicamarca radio observations of temperature and 
electron density profiles, films of Spread F structure, 
and nightgluw emission intensities 
[NASA-CR-121984] p0096 N71-35437 

RADIO SIGNALS 

The global distribution of natural and man-made 
ionospheric electric fields at 200 kHz and 540 kHz as 
observed by OGO-6. 

p0080 A74-34020 
Observations of whistler mode signal propagation by 
OGO satellites from very low frequency ground station 
transmitters 

(NASA-CR-84869) p0085 N67-30831 

RADIO SPECTRA 

Power-law wavenumber spectrum deduced from 
ionospheric scintillation observations. 

p0062 A72-42416 

RADIO TRANSMISSION 

Whistler mode signals observation in conjugate region 
of 200 kHz broadcast station by satellite-borne narrow 
band receiver, considering field-aligned ducted and 
nonducted propagation 

p0059 A72- 29384 
A correlated study of ELF waves and electron 
precipitation on OGO-6, 

p0077 A74-24766 
The origin and propagation of chorus in the outer 
magnetosphere. 

p0078 A 74-24767 
Observations of whistler mode signal propagation by 
CXjO satellites from very low frequency ground station 
transmitters 

{NASA-CR-84869) p0085 N67-3083I 

Digital data processing system for very low frequency 
radio noise and propagation experiment aboard 

OGai 

[N.ASA-CR-88618! p0086 N67-.U021 

RADIO TRANSMIl TLRS 

Observations of whistler mode signal propagation by 
OGO satellites from very low frequency ground station 
tran.smiitcrs 

[NASA-CR-84869) p0O85 N67-30831 


RADIO WAVES 

Radio propagation experiment using transmitted 
VHF waves from OGO- 1 to deduce electron density 
in ionosphere and magnetosphere 

p0004 A66- 10892 
Solar flare X ray and radio wave emission 
measurement by OGCM and Solrad-9 satellites 

p(XM2 A7 1-14046 

RADIOMETERS 

Operational performance of radiometer antenna on 

OGaA 

{NASA-CR- 103321) p0090 N69-31345 

RANGE (EXTREMES) 

Nonthermal electron spectra hardness limit during 
flash phase of solar flares from OGO-5 observation 
p0055 A72-14561 
Quiet-time solar neutron flux upper limit from 
OGO-6 neutron detector, evaluating solar cosmic ray 
acceleration, nuclear reaction and energy region 

p0074 A73-41498 

RAY TRACING 

Whistler propagation in magnetospheric ducts studies 
based on ray tracings verified by ground and satellite 
observations 

p0087 N68-17981 

REACTION KINETICS 

Oxygen atom recombination reactions with solid 
surfaces for mass spectrometer atomic oxygen 
composition correction in upper atmosphere 
{NASA-CR- 106805) p0091 N70-H727 

REAL TIME OPER ATION 

Orbiting Geophysical Observatory programming 
system consisting of real time quick-look monitor and 
data processors 

(AlAA PAPER 64 218] p0002 A64-24447 

RECEIVERS 

Nonducted very low frequency propagation in 
magnetosphere from broadband VLF receivers on OGO 
2 and OGO 4 polar satellites 

(NASA-CR-107614) p009l N70-I5525 

RECOMBINATION REACTIONS 

Tropical UV nightglow measurement by Ogo-4 
spectrometer, considering ionospheric recombination 
excitation mechanism 

p0037 A70-39338 

RED ARCS 

Subauroral red arcs phenomenon hypotheses based 
on associated ionospheric plasma properties 

measurements 

p0045 A7 1 -19663 
Hydrogen ion concentration measurements by OCjO 
5 in piasmasphere during intense m-agneiic storms 
accompanied bv stable auroral red arcs 

p0(K7 A7 1 -24787 
Stable auroral red arcs on 29 September 1967, 31 
October and I November 1968, comparing OGO 2 and 
OGO 4 VLF data on plasmapause crossings 

p0050 A7 1-3 1757 
Plasmaspheric ambient hydrogen and helium atomic 
cations density measurement by OGO 5 ion mass 
spectrometer during magnetic storm, noting 
relationship to auroral red arcs 

p0053 A7 1-39833 
Midlatitude red arc observatijns by satellite and 
ground station, suggesting thermal conduction theory 
of formation from ionospheric electron and ion 
temperatures and densities 

p006l A72-35989 

Observations of the conjugate SAR arcs of September 
28-30, 1967. — subauroral red arcs 

p0080 A 74- 34042 
Is the red arc a good indicator of 
ionosphere-magnetosphere conditions 
[B22605-0001 p0ll4 

Enhancements of red arc during maximum solar 
activity 

p0097 N72-23334 

REFERENCE ATMOSPHERES 

Paru metric description of thermospheric ion 
composition results 

p0067 A 73- 19255 

REEERENC E SYSTEMS 

Location and scheduling of operation of Eccentric 
Geophysical Observatory /EGO/ in gegcnschein 
reference system 

[NASA-TM-X-550321 pOOH2 

RELATIVISTIC PARTU LtS 

Relativistic electrons associated with solar particle 
events, measuring occurrence frequency, electron 
propagation and diffusion anisotropy. 

p0048 A 71-29057 


RcEuivfstic electron precipitation during magnetic 
fxwrm.. showing cyclotron resonances with 
dhstrow agincuc ion cyclotron waves 

p0051 A7 1-33948 

Relairvtsttc electrons in space 
IBl 3262-000) p0112 

Reiativiisuc electron events in interplanetary space 
(B17665-000) p0ll3 

Electromagnetic hiss and relativistic electron losses 
» The uincr zone 

B2261 3-000) p0ll4 

REMOTE SENSORS 

Flight calibration device for absolute measurements 
of photometer at Lyman alpha wavelength on OGO-6 
aod other satellites 

lAD-7»567) p00% N71-36136 

RESONANT FREQUENCIES 

Continuous and triggered audio frequency noise 
twnds associated with ionospheric lower hybnd 
Ksonance frequency observed on OGO 2 

p0018 A69- 16257 
Resonant compression waves in geomagnetic tail 
cMiiimaied for frequency and spatial distribution by 
lavered two dimensional mode) 

p0028 A70-15127 
VLF noise phenomena observed with satellite electric 
(Ifqtokr antennas compared with lower hybrid resonance 
ii;t<(ueticy of ionospheric medium in vicinity 

p0029 A70-18534 

RESONANT VIBRATION 

Resonant oscillations of geomagnetic field in 
magnetosphere caused by solar wind 
(NASA-T.M-X-65644] p0096 N7 1 -325 19 

RING Cl RRENTS 

Charged particles of extraterrestrial ring current 
during geomagnetic storms, with OGO 3 measurements 
of proton and electron differential energy spectra 

p0009 A67-37401 
Exiraicrreslrial ring current proton intensities 
asymmetric increases in outer radiation belt during 
magrtettc storms 

p0030 A70-23490 
Geomagnetic dipole field disturbances by trapped 
particles, calculating seif consistent equilibrium 
configuration for ring current dipole moments 

p0034 A70-31905 
Plasma «heet proton ring current, trapping boundary 
and plasmapause interrelations near magneiic equator 
and local midnight by satclliteborne analyzer array 
p(XW7 A7i-:4781 
< K"iO 2 rubidium vapor magnetometer measurements 
omparison with surface magnetic observatory data 
during geomagnetic storms, considering asymmetric 
ring current 

p0051 A7 1-33946 
Magnetosphere and adjacent regions magnetic 
surveys by OGO 1 and 3 satellites, discussing 
magnetopause, bow shock. magnetosheaih, 
geomagnetic tail, ring current and polar substorms 
p0055 A72-12084 
Magnetic field strength change in equatorial 
piasmasphere, considering quiet ring current us 
equatorial sheet current extension of neutral sheet 
current in magnetospheric tail 

p0064 A73-11732 

.Asymmetry of the ring current 
[B1837MXX)i p0ll3 

Near view of the ring current 
[619906^] p0II3 

OGO-B and OGO-E measurements on 
magneioi; 7 >heric field magnitudes and disturbances 
caused by ring currents 

p0095 N7 1-25271 

RIOMETFRS 

Groufid based riometer and satellite-borne particle 
detector data on May 23 and 28, 1967 solar cosmic 
ray events 

pool 3 A68-3I924 
SaleU-iiir charged particle observations and polar cap 
riometet .Absorption measuremerus during volar cosmic 
rav cvcTnis, noting electron and proton contributions 
p0059 A 72- 3 1965 

ROC KET BOUNDING 

f iectTt\>n measurements near weak aurora during 
rocket flifhl 

pOOOS A 6 7-33595 

ROCKET^RNE INSTRUMENTS 

Ultraviokt solar radiation research instruments for 
space vehicles 

{AFCRl.-64.773l p0083 N65-145(M 
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SI HJECT ISDEX 


SA 1KLLITE OBSERV ATION 


rotating plasmas 

Earth corouting pUsma uut evidence in ptasmapause 
V ariaiions from high resolution pfoton distribution data 
obtained by OGO 4 satellite during magnetic storm 
p0053 A7 1 -43 1 66 

ROTATION 

Magnetopause rotational forms 
[B22604-000] pOl I4 

RLBIDItM 

Rubidium vapor magnetometer used for near earth 
orbiting spacecraft, instrumentation and in-flight 
performance 

p0008 A67-36513 
OGO-2 rubidium vapor magnetometer measurements 
comparison with surface magnetic observatory data 
during geomagnetic storms, considering asymmetric 
ring current 

p005l A7 1 -33946 

S 

SATELLITE ANTENN AS 

000*6 electric and electromagnetic fields 
measurement for ionosphere using dipole antenna, 
emphasizing broadband observation covering whistler 
mode waves 

p0024 A69-36677 
Complex impedance measurements for monopole 
antenna for electron densities in/out of OGO satellite 
wake in upper ionosphere 

p0035 A70-3577I 
Electron depletion in the wake of ionospheric 
spacecraft: A comparison between results from 

Langmuir probes and antennas. 

p0072 A73-34783 
Evaluation of radio beacon data from satellite 
observation of earth exosphere - data scaling 
techniques 

[NASA-CR-68307] p0084 N66-12993 

Operational performance of radiometer antenna on 
OGO-A 

[NASA-CR-10332II p0090 N69-31345 

SATELLITE ATTITt DE CONTROL 

Design of a simple attitude positioning control system 
for an orbiting geophysical observatory 

p0002 A64-I0864 

Single axis test program and simulator for vehicle 
dynamics in free space to icsi atiiiude control system 
of Orbiting Gcupiiv^ical Observatory (tXiO> 

p0002 A64-27303 
OGO structure and systems covering thermal and 
attitude controls, power plant, communications, 
tracking and data handling 

p0002 A65-14349 
High-altitude or small-earth limitations for advanced 
horizon sensor of Orbiting Geophysical Observatory 
/OGO-A/ 

tNASA-CR-83567) p0085 N67-22257 

VLF experiments flown on OGO I (AI7) and OGO 
J (BI7) including orbits and attitudes of both 
satellites 

(NASA-CR-1I0716) p0093 N70-33I56 

OGO-C orientation study 

[REPT-91 p0l09 N74-74661 

SATELLITE DESIGN 

Orbiting geophysical observatories 

pOOOl A63-10333 
Earth-sun relationship data obtained by Orbiting 
Geophysical Observatory experiments concerning the 
atmosphere of the earth, the magnetosphere, and 
cislunar space 

pOOOl A63-21527 

Magnetic design of OGO and Pioneer solar probe 
including data on instrumentation, mechanical 
equipment, permanent magnets, test methods, etc 

p0004 A66-I59I9 

OGO for conducting diversified measurements to 
Ntudy earth atmosphere, earth-sun relationship, etc, 
p0024 A64-3^674 

OGO-6 design, research program, orbits and 
instrumentation, emphasizing relationship between 
particle activity, aurora and airglow. geomagnetic field, 
atmospherics and solar energy interrelations 

p0026 A69-43I32 

LITE DR AG 

Seasonal density variations m thermosphere and 
exosphere, obtaining model from txplorcrs I9 and 39 
drag measurements for compariwm with OGO-6 mass 
spectroscopy 


SATELLITE INSTRl MENTS 

Description of instrumentation on the Orbiting 
Geophysi^ Observatory (OGO) 

pOOOl A63-13629 

Cosmic ray experiments for Explorer 1 2 and the 
Orbiting Geophysical Observatory using GcigerMuller 
counters, and scintillation counter telescopes 

pOOOl A63- 20022 
Power requirements for satellites or spacecraft 
carrying communications or data-processing 
equipment 

p0002 A64-II240 
Orbiting Geophysical Observaiory (OGO) for cosmic 
ray. radio astronomy and Gegenschein experiments 
. including satellite desenpLion and orbit data 

p0003 A65-2243I 

NASA electrostatic solar plasma instruments for 
Orbiting Geophysical Observatory and Interplanetary 
Monitoring Platform measuring flux, energy spectrum, 
etc. 

p0003 A65-29239 
Differential response curves and mean rigidity of 
response of ion chambers aboard balloons and satellites 
in free space during long-term cosmicray variation from 
I960 to 1965 

p0003 A65-33664 

Velocities of dust particles in cislunar space 

p0004 A66- 15266 
Magnetic design of OGO and Pioneer solar probe 
including data on instrumentation, mechanical 
equipment, permanent magnets, test methods, etc 

p0004 A66-15919 
Magnetopause location, boundary positions and 
magnetic noise spectral data obtained with triaxiul 
search coil magnetometer aboard OGO i satellite 

p0004 A 66- 23 148 
Airglow lines measured through photometers on 
OGO-2 satellite, noting nadir and zenith airglow 

p(K)07 A67- 23278 
Nuclear abundances of galactic and solar cosmic rays, 
discussing detector electronics system for measurement 
of particle energy spectrum 

p0008 A67-25852 
Alpha particle proton ratio of geomagnetic field from 
data from charged-particle telescope on OGO 1 
satellite 

p(X)09 A67-37412 
S<ilar flare energetic X-ray events detected by onboard 
satellite ionization chambers, studying relationship to 
radio burst and space particle emission 

p0009 A 67-4 1232 
CKrTO-6 design, research progiam. orbits and 
instrumentation, emphasizing rehHM>nship between 
particle acuvily, aurora and :i!ralf>w. geomaynetic field, 
atmospherics and solar energy imcriclations 

p0026 A69-43132 
In-flight radiometric calibration of low brightness 
CXjO 4 airglow photometer 

p0029 A 70- 15645 
Instrumentation for the Stanford 

Universily/Stanford Research Institute VLF 
experiment (B-17) on the OGO-3 satellite 
[B0I265-000] pOin 

Instrument report for design of the gas-surface energy 
transfer experiments for OGO-F 
(B2095 3-000] p0113 

High-altitude or small-earth limitations fur advanced 
horizon sensor of Orbiting Geophysical Observaiory 
/OGO-A/ 

INASA-CR-83567) p0085 N67-22257 

Data reduction methods for OGO airglow 
photometer measurements 

[NASA-TM-X-55794] p0085 N67-27576 

Laboratory tests on interference sensitivity of polar 
(XJO airglow photometer 

[NASA-TM-X-55791] p0085 N67- 27578 

Magnetic Hall probe developed for use in 
spectrometer system aboard OGO-E satellite 
HJCRL-I465a-T] p0086 N67-30930 

Instrument report for Lymun-alpha experiment 
(OGO-F- 12) 

pOI08 N74-74625 
A light ion mass spectrometer experiment for 
' CXIO -F 

(NASA-CR- 122291] pOllO N74-76914 

SAIEI LITE OBSERVATION 

Orhiiitig geophysical ohsers atories 

pOOUl \6.t- 10.^33 
Earth -sun relation>hip data oblamed by Orbiting 
Geophysical Observatory experiments concerning the 
atmosphere of the earth, the magnetosphere, and 
cislunar space 


NASA electrostatic solar plasma instruments for 
Ofbitiet^ Geophysical Observatory and Interplanetary 
Monitrmng Platform measuring flux, energy spectrum, 
etc. 

p0003 A65-29239 

(XjO- 1 first results on mass spectrometry 
mcasune/nents of thermal positive ion composition at 
high altitudes 

p0004 A66-14781 
Magnetopause location, boundary positions and 
magnetic noise spectral data obtained with triaxial 
search troil magnetometer aboard OGO ! satellite 

p0004 A66-23148 
Electron energy spectra analyzed in earth 
magnetosphere using OGO 3, noting relation to radial 
distance 

p0007 A67- 19926 
Geomagnetic field values obtained from OGO-2 
satellite -niounicd rubidium vapor magnetometer 

p0007 A67-23244 

Airgiow lines measured through photometers on 
OGO-2 satellite, noting nadir and zenith airglow 

p0007 A67-23278 
Orbiting Geophysical Observatory satellite /OGO 3/ 
photometric measurements, establishing daytime sky 
brightness upper limit 

pOOlO A68- 12548 
Satcihic observation of natural VLF phenomena in 
ionosphere and magnetosphere stressing radio noise 
frequcno-iimc characteristics 

pOOlO A68-14098 
Magr:etospheric ionization distribution determined 
by ducted and nonducted whistler propagation modes 
and reflection as observed by OGO 1 

pOOlO A68-I7728 
IMP-2 and <XjO- 1 investigations of bow shock large 
M-ale niotions during magnetic storms result from 
magnctosphcrc-mapnetosheaih compression by solar 
wind dynamic pressure 

pOOll A68- 17768 
Plasmasphcre behavior during solar flare events 
compared with satellite data from storm-time and 
plasmapausc 

pOOlI A68- 19744 
Solar flare X ray bursts detected by OGO spacecraft 
correlated with radio emission and solar flare electron 
and prcion events 

p(K)l 1 A68-22450 

Low energy electron '.paiial disinbution in 
m.ignci-.>sphere obtained with OGO I and 5 indicate 
lower energies and higher densities occur during 
ge"ni,<g,;etic disturbances 

ptX)12 A68-28348 
Zodiacal dust particle flux meusuremetits from (XiO 
3 and Mariner 4 spacecraft in cislunar and tnierpianciary 
space 

p0013 A 68-29457 
Electromagnetic emissions in vicinity of proton 
gyrofrequency from OGO 2 satellite measurements, 
noting sweep frequency receiver PCM and Rayspan 
special purpose data 

pOOI3 A68-3148I 
Ground based riometer and satellite-borne particle 
detector data on May 23 and 28, 196"? solar cosmic 
ray events 

p0013 A68-3I924 
Magnetosphere low energy proton and electron 
density spatial distributions and temporal variations 
from (XiO 3 satellite observations 

pool 3 A68-34245 
Response of ionospheric and exospheric electron 
contents to partial solar eclipse, using OGO 1 satellite 
p00l5 A68-38439 
Low energy cosmic ray nuclei propagating in 
interstellar space analyzed by telescope onboard OGO 
I 

p0016 A68-41434 
Directional differential intensities of protons injected 
into outer radiation zone coincident with initial pha,se 
of geomagnetic storm and monitored by OGO 3 

pool 6 A68-41684 
FJectron injection and diffusion into electron inner 
radiation belt after solar flare, measuring electron fluxes 
by OGO 3 spectrometer 

pOOI7 A68-4I697 
Geomagnetic field minimum in southern Brazil, 
comparing satellites data maps 

p0ni7 \bH-42083 
Macneiic field data from 0(30-2 spacecraft and 
surface magnetic observaioncs, noting magnetic storm 
occurrence and magnetosphere inflation and detection 
of polar ionospheric currents 
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pOOOl A63-21527 


p00l8 A69-11125 
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SL BJECT ISDEX 


Sudden magnetic field tnerease associated with July 
8. 1966 sudden commencement observed by OGO 3 
satellite in magnetotail 


pOOIS A69.U226 

Low cnerg) electrons on day side of magnetosphere 
observed with MIT electron detector on OGO 3 
satellite 


p0018 A69- 14027 
Continuous and triggered audio frequency noise 
bands associated with ionospheric lower hybrid 
resonance frequenev observed on OGO 2 

p00l8 A69- 16257 

Low energy electrons in magnetosphere from OGO- 1 
and OGO-3 obsers aiions, discussing plasma sheet, 
magnetic bay activity, electron pressure, temperature 
and density gradient 

p00l9 A69-I9373 
Spectral intensity of high energy solar X rays observed 
during July 7, 1966 polar event with satellite OGO 3, 
suggesting nonthcrmal bremsstrahlung origin 

p0020 A69-23753 
High latitude ionization spikes observed by POGO 
spacecraft, noting frequency correlation with magnetic 
disturbances and development by high energy electron 
injections 

p0021 A69-28950 
UV OGO observations of atomic hydrogen and 
oxygen in airglow. comparing results to exospheric 
models of hydrogen geocorona 

p0023 A69-31400 
OGO S satellite measurements of intensity and width 
of Lyman alpha line scattered by hydrogen geocorona 
p0023 A69-3I412 
Solar protons non uniformity over polar caps 
observed by OGO 2 ionization chamber during 24 
March 1966 solar proton events 

pt)023 A69-31967 


Banded chorus, VLF discrete emissions in 
magnetosphere in single variable frequency band with 
frequency depending on equatorial electron 
gyrofrequency 


p0023 A69-31981 
Ozone vertical distribution in upper stratosphere 
determined from OGO 4 observations, describing 
calibration of satellite data and onboard 
instrumentation 


p0023 A69-32645 
Collision free earth shock wave gross and fine 
structure deduced from OGO 5 plasma diagnostics 
[AIAA PAPER 69-676) p0023 A69-33452 

Ion depletion in high latitude exosphere, considering 
OGO 2 simultaneous observations of positive ion 
concentration. VLF signal propagation and whistlers 
p0023 A69-34939 

OGO for conducting diversified measurements to 
study earth atmosphere, earth-sun relationship, etc. 

p0024 A69-36674 
OGOtriaxial search coil magnetometer for measuring 
earth magnetic fluctuations, discussing design rationale 
and observation results 


p0024 A69-36675 
Solid state detector for electron spatial distribution 
measurements on OGO-6 satellite, discussing design 
emphasizing reliability 

p0024 A69-36676 
OGO 5 ion spectrometer for measuring oxygen. He 
and hydrogen ion concentration, noting functions as 
energetic particle analyzer and proton energy 
distribution measurement capability 

p0024 A69-36679 
Satellite observations of solar proton events with halo 
structure or energetic storm proton event and SSC, 
noting similarity in origin 

p0025 A69-37555 
VLF and LF emission characteristic features and 
origin mechanism in auroral regions of ionosphere, 
discussing satellite observation of noise spectrum in 
space 


p0025 A69- 38495 
Drift shell splitting m nondipolar distorted 
magnetosphere tested with data from electron 
spectrometer on ATS 1 and OGO 3 satellites 

p0026 A69-40508 
Solar X ray detector aboard OGO 5 satellite observing 
two components tn energetic solar X ray bursts, 
auribuling impulsive component to bremsstrahlung 
ptX)26 A 69-40775 
Fluctuating electric field* relatiofti to MHD bow 
shock structure, using LF fluxgate maKnetometer 
aboard OGO 5 


p0026 A69-42693 


OGO-6 design, research program, orbits and 
instrumentation, emphasizing relationship between 
particle activity, aurora and airglow, geomagnetic field, 
atmospherics and solar energy inteirelations 

p0026 A69-43I32 
Electron intensities and subsiorm drift effects in outer 
radiation belt using two satellite technique 

p0026 A69-43172 
Geomagnetically trapped protons and alpha particles, 
analyzing OGO 4 data 

p0027 A69-43184 

Solar X ray flux measurements from OGO 4, 
comparing peak fluxes before, during and after flares 
with IQSY data 

p0027 Ae^‘-436!1 
Micrometeoroid experiments on OGO 2 and OGO 

4 satellites, measuring velocity, masses and particle 
orbits in earth dust cloud 

p0027 A70- 10444 
Quiet time primary cosmic ray electron flux and 
energy spectrum from 10 to 200 Mev in interplanetary 
space observed by OGO 5 satellite 

p0027 A 70- 1 2902 
Interplanetary magnetic field measurements from 
Mariner and OGO satellites at various paths, regions 
and intervals, finding dominant polarity effect 
dependent on sun latitude 

p0027 A70- 13980 
Magnetospheric observations of whistler mode 
emissions by OGO 1 satellite over VLF and LF 
ranges 

p0028 A70-15117 
Solar Lyman-alpha radiation observed by OGO 4 
spacecraft showing short term fluctuations 
superimposed with monthly variation 

p0028 A70-15128 
Saieiliie multispcctraS photometry data in airglow 
bands correlated with cloud characteristics and surface 
albedo variations 

p0028 A70- 15522 
Low altitude electric and magnetic measurements of 
plasma waves in space from OV3-3, Pioneer 8 and OGO 

5 satellite observations 

p0029 A70- 17376 
Magnetic activity effect on magnetospheric 
plasmapause position, measuring ion concentrations as 
function of local time from OGO 5 observations 

p0029 A 70- 185 30 
Saieiiilc observations of equatorial erosion and 
delocusing of VLF waves propagating al low magnetic 
latitudes 

p0029 A 70- 18532 
VLF noise phenomena observed with satellite electric 
dipole antennas compared with tower hybrid resonance 
frequenev of ionospheric 'ticdium in vicinity 

p0029 A 70- 18534 
Plasmapause observations by ion spectrometer 
aboard OGO-5 vehicle for early orbits, obtaining O, 
He and H ion concentration profiles for geomagnetic 
parameter 

p0029 A70- 18546 
Harmonic ion cyclotron resonances associated with 
proton whistlers observed from OGO-4 satellite VLF 
recordings 

p0030 A70-l%30 
Magnetic equator ELF noise examined with OGO 
3 magnetometer, indicating unique signals in 
plasmasphcre 

p0030 A70-21380 
Auroral arcs far UV observations by OGO 4, 
discussing luminosity, morphology, position, etc. 

p0030 A 70- 23493 
Lyman alpha intensity and hydrogen concentration 
at 5 to 1 9 earth radii determined from OGO 3 spacecraft 
measurements 

p003l A70-27181 

Broadband and h ghpass LF noise in distant 
magnetosphere delected by VLF/LF experiment on 
OGO 1 satellite 

p003l A70-27183 

Lunar limb shock wave observed by Explorer 35 
satellite defined with respect to solar wind flow 
direction, discussing formation mechanism 

p003! A 70-275^4 
Polar ionosphere auroial o\al position detection by 
satellite observations of raturallv occurring VLF and 
man-made Ml plasma waves 

pOOJJ A 70- 29924 
Plasmapause position and density profile from ion 
concentration measurements by OGO-5. determining 
reaction to magnetic variations 

p0032 A 70- 30074 


Gcomjignctic field distortion in high beta 
magnetospheric regions from OGO observations for 
quiet and slightlv disturbed conditions 

p0032 A 70- 30076 
Van Aficn radiation belts energetic electrons injection 
and disjtrtbulion due to magnetic storms, using 
saiellitc-Fsiirnc spectrometers 

p0033 A 70- 30090 
Quiet time cosmic ray ionization altitude dependence 
over pouiir regions from measurements by integrating 
ionization chamber on OGO-2 

p0034 A70-31902 
Cosmic ray knee interpretation using polar orbiting 
ionization chambers data from OGO-2/4 

p0034 A70-31903 
Dynamic spectra of type 3 solar bursts from OGO-3 
antenna radiometer observations 

p0034 A70-34835 
OGO-4 observations of hydrogen Lyman-alpha 
airglow surrotmding earth, measuring dependence on 
solar zevuth angle 

p0035 A70-35764 
OGO 5 observations of quasi-trapped 
dectronxaenetic waves in solar wind at 70 kHz 

p0035 A 70-36005 
Plasmasphcre bulge region morphology from 
hydrogen ion concentration measurement by mass 
spectrometer on OGO 5 satellite 

p0035 A 70-36014 
Magnetospheric thermal plasma electron density 
mcasurr»ncnt during solar flare by OGO-5 satellite 
p0036 A70-37513 
E lectron intensity long term variations above 500 
MeV by CXjO- 5 satellite-borne cosmic ray electron 
detector, supporting diffusion-convection theory of 
solar mivdalation 

p0036 A70-37522 
Simui'-daeous hydrogen ion composition 
measu reorients by upper ionospheric polar orbiting 
OGO 4 arid eccentric orbiting magnetospheric OGO 3 
at midkit.ifude 

p0037 A 70-38377 
Cosnrx ray albedo neutron flux latitude and altitude 
dependcrux:, using OGO-6 polar orbiting satellite 

p0037 A70-39326 
Tropical UV njghtglow measurement by Ogo-4 
spcctrorwcier, considering ionospheric recombination 
excilati«v^ mechanism 

p0037 A70-39338 
High -.-icigy galactic gamma rays search onboard 
OGO-5. .ihuiating results 

p0038 A70-40690 
Galj,- .*1. gamma ra> iruc,n ;ity near Cygnus by OGO-S 
'.paecerxf ■ -Of ne telescope wit.n acoustic spark chamber. 
discussKiit !,ource intensity 

p0038 A 70-40691 
!onos.phcric ion temperature measurements by 
retarding potential analyzer on OGO-6 satellite 

p0039 A70-43840 
Directed proton fluxes measurements in bow shock, 
magnetevshcath and solar wind by OGO 5 satellite ion 
spectrometer 

p0040 A7I-11491 
Whisiicr ducts as enhanced ionization from OGO 3 
sateiliic observations near magnetic equator, noting 
magneuv^heric ionization hydrostatic model and 
predicted cut-off 

p004l A71-11499 

Magr-ciiosphcric VLF electric field emissions above 
electron c-yclotron frequency from OGO 5 observation 
al magrvcrtjc equator 

p0041 A7M1500 

Lymj.;- alpha and atomic oxygen 1304 A airglow 
depresstons over poles from OGO 4 satellite 
observ.<?«ons 

p0041 A7I-11503 

C. N and O nuclei abundances in radiation belt near 
gcomctTAC equator, using data obtained by OGO-5 
>atelliic 1968 

p0041 A7M3475 

PitoKirain dust particle flux measurements in 
selcn*v.. .--line, cislunar and interplanetary space by 
Minnc' 4, OGO 3 and Explorer 35 

p(XMl A71-14014 
Lym.?n alpha radiation scattering observation by 
saU'ltir s. obtaining geocoronai atomic hydrogen 
di'tT'tb;. in thermosphere and erospherc 

pimi A7 1-14028 
Whisiiir-mode waves circular polarization 
measurr y went by OGO 6 satellite, noting application 
to hiss, xdhorus and ion density studies 

pQM2 A71-14538 
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SATELLITE OBSERV ATION 


MagnctopjUM: crosiing observation of ATS 5 saldlite 
during magnetic storm 

p0043 A7 1-1 7258 
Magnetosphcric sudden impulses amplitude and rise 
time distributions observation by OGO 3 and 5 
satellites 

p0043 A7 1- 1 7686 
Early type stars radiant flux observation from OGO 
6 satellite 

p0044 A7 1-17975 
Quiet time fluxes and differential energy spectra of 
protons and alpha particles at 2-20 MeV measured by 
cosmic ray detectors on OGO-3 

p0044 A7M8127 
Upstream discrete wave packets propagation 
interplanetary medium from OGO 5 observation 

p0045 A7 1 -19656 
Solar optical flares association with type 3 bursts from 
OGO-3 observations, suggesting temporary creation or 
enhancement of electron stream propagation by 
filament or sunspot structure change 

p0045 A71-19724 
Solar geomagnetic seasonal ionization control of 
upper ionosphere longitudinal composition variations 
from polar satellite observations 

p0047 A7 1 -24555 
Plasma sheet proton ring current, trapping boundary 
and plasmapausc interrelations near magnetic equator 
and local midnight by satellitebornc analyzer array 
p0047 A7 1-24781 
Band limited micropulsations observed in space 
during magnetosphcric substorm by fluxgate 
magnetometer on OGO 5 

p0048 A7 1-279 1 3 
OGO 4 satellite micrometeoroid flux detection, 
emphasizing noise control procedures for data 
correlation 

p0048 A7 1-28700 
Geomagnetic field models validity from satellite 
data 

p0049 A7 1-29903 
Satellite measurements of cold plasma density and 
plasm apause in magnetosphere, comparing whistler, 
Langmuir probe and ion trap data 

p0049 A7 1-30951 
Atmospheric VLF electromagnetic emissions and 
electron instabilities data from satellite observation, 
detailing source regions, large amplitude electrostatic 
waves and wave-pariide correlation. 

p0049 A7 1-30952 
Earth bow shock internal structure based on 
correlated observations of magnetic field, ELF magnetic 
fluctuations and suprathcrmal electrons by OGO 5 
satellite 

p005l A71-33943 

Geomagnetic equatorial ionospheric ion temperature, 
comparing incoherent scatter radar and OGO-D 
retarding potential analyzer values 

p0052 A7 1-33956 
Drifting whistler frequency cutoff phenomena 
(siriations) observation in low latitude by POGO 
satellites, discussing interpretation based on 
propagation effect 

p0052 A7 1-39746 
Plasmaspheric ambient hydrogen and helium atomic 
cations density measurement by OGO 5 ion mass 
spectrometer during magnetic storm, noting 
relationship to auroral red arcs 

p0053 A7 1-39833 
Earth corotaiing plasma tail evidence in plasmapausc 
variations from high resolution proton distribution data 
obtained by OGO 4 satellite during magnetic storm 
p0053 A7 1-43 166 
Cosmic ray neutron leakage flux and energy spectrum 
measurements in 0.01-10 MeV range by OGO 6 
satellite-borne neutron detector 

p0054 A72- 10877 
Positive Fe ion concentration relationship to 
equatorial spread F from OGO 6 satellite observation 
near magnetic equator 

p0054 A72- 10902 
Magnetosphere and adjacent regions magnetic 
surveys by OGO 1 and 3 satellites, discussing 
magnetopause, bow shock. magnetosheaih, 
geomagnetic tail, ring current and polar substorms 
p0055 A72- 12084 
Bidirectional reflectance at several wavelengths from 
moonlit earth observations b\ airglow photometer on 
OGO-4 saldlite 

p0055 A72-I3428 
OGO 6 ionospheric measurement of proton whistlers 
wave-normal vector, investigating propagation modes 
p0056 A72- 19148 


Earth bow shock laminar profile at low Mach number 
by crossing satellites on 12 February 1969, determining 
mean velocity along normal 

p0057 A72-23004 

OGO 4 satellite observed band limited ELF hiss 
characteristics explanation by model based on 
generation at large wave normal angle in equatorial 
region 

p0057 A 72-23008 
Atmospheric neutral density measurement near 400 
km during daytime by microphone density gage on OGO 
6 ' ' 

p0058 A72-2M07 

Whistler mode signalsobservation in conjugate region 
of 200 kHz broadcast station by satellite-borne narrow 
band receiver, considering field-aligned ducted and 
nonducted propagation 

p0059 A 72-29384 
Satellite charged particle observations and polar cap 
riomcier absorption measurements during solar cosmic 
ray events, noting electron and proton contributions 
p0059 A72-31965 
High latitude observation of precipitating electron 
spikes by polar orbiter OGO 4 satellite, noting 
population dependence on local trapping limit 

p0060 A72-35591 
Turbulence of electrostatic electron cyclotron 
harmonic waves observed by OGO-5. 

p0060 A72-35599 
Atomic oxy gen green line emission in nightglow from 
OGO-F photometer observations, calculating tropical 
F region electron density spatial distribution 

p0060 A72-35604 
Midlatitude red arc observations by satellite and 
ground station, suggesting thermal conduction theory 
of formation from ionospheric electron and ion 
temperatures and densities 

p0061 A72-35989 

Geomagnetic cutoffs for cosmic-ray protons for seven 
energy intervals between 1.2 and 39 Mev 

p006l A72-38728 

High energy electron spatial distribution in plasma 
sheet from OGO 5 magnetometer experiments 

p0062 A 72-42406 
Thermospheric atomic oxygen and molecular 
nitrogen densities from OGO 6 neutral atmospheric 
composition experiment, comparing with prediction by 
Jacchia models 

p0062 A72-42431 
Injun 5 satellite measurements of magnetosphcric 
>.onveciion electric fields via double probe technique, 
discussing substantiation with iXjO b results 
[AD-7502211 p0063 A 72 42901 

ULF wave observation by satellite, considering 
geomagnetic activity control of magnetosphcric wave 
occurrence 

p0063 A 72-42902 
Outer magnetosphere near midnight at quiet and 
disturbed times. 

p0063 A72-44513 
Source and identification of heavy ions in the 
equatorial F layer. 

p0063 A72-44516 
Electron polar cap and the boundary of open 
geomagnetic field lines. 

p0063 A72-44522 
Electric field variations during substorms; OGO-6 
measurements. 

p0064 A72-44854 

Plasmasphere hydrogen. helium, oxygen and nitrogen 
ions inbound and outbound profiles from OGO 5 mass 
spectromelric measurements 

p0065 A73- 12320 
New interpretations of extraterrestrial Lyman-alpha 
observations. 

p0065 A73-12323 
Magnetosphcric observations in OGO 5 plasma wave 
experiment, emphasizing electrostatic wave particles 
interaction with plasma 

n0065 A73- 13883 

Type 3 radio bursts correlation with solar flares and 
electron events from OGO 5. IMP 5 and Explorer 35 
observations 

p0066 A73- 17047 

Interpretation of OGO-5 Lyman alpha measurenictils 
m the upper geocorona. 

p(X)66 A73- 19233 
Recent studies of magnetosphcric electric field 
emissions above the electron gyrofrequency. 

p0067 A73- 19254 


Correlation of ground-based measurements of 
structured Pc I micropulsations with OGO-V 
plasmapausc observations, 

p0067 A73-20652 
Evidence for a common origin of the electrons 
responsible for the impulsive X-ray and type 3 radio 
bursts. 

p0067 A73-20766 
Proion scattering in the region near the earth’s bow 
shock. 

p0067 A73-22054 
Nonlinear frequency correction to plasma instability 
at half harmonics of electron gyrofrequency as observed 
by <XjO 5 near geomagnetic equator outside 
plasmapausc 

p0068 A73-22069 
Direct measurements of solar-wind fluctuations 
between 0.0048 and 13.3 Hz. 

p0068 A73-23539 
Solar flare particle propagation: Comparison of a 
new analytic solution with spacecraft measurements. 

p0068 A73-24727 
OGO 6 retarding potential analyzer observation of 
vertical and longitudinal gradients in ion concentrations 
below F region peak near magnetic equator 

p0068 A73-24738 
OGO 5 observation of ULF geomagnetic fluctuation 
at polar cusp boundaries in terms of ionospheric drift 
wave and Kelvin-Helmholtz instabilities 

p0068 A 73-24744 
ISIS- 1 satellite observations of the ionosphere at high 
southern latitudes. 

p0068 A73-25753 
Dt^tributions and characteristics of high-latitude 
field-aligned electron precipitation. 

p0069 A73-26988 
Aiirora! healing and the composition of the neutral 
atmosphere. 

p0069 A 73-27602 
Observation of a current-driven plasma instability at 
the outer zone-plasma sheet boundary. 

p0069 A73-29966 
Equatorial ionospheric anomaly related neutral 
thermospheric composition variation observation from 
OGO-A mass spectroscopic data, noting static diffusion 
model limitations 

p0070 A73-3I767 
hqtiatoria! electrojcl characteristics observation 
during 1967-1970 with POGO saieiliie-borne 
magoci-^? meters, noting ano.maly charactenzed by sharp 
negative V-Mgnaiure ui width and variable amplitude 
p0070 A73-31768 
satellite observed eleciro|cct signature data 
companson with daily geomagneiic variation amplitude 
measurement at equatorial ground station in India 
p0070 A73-3I769 
POGO satellite observed electrojet current data 
comparison with ground measurement at Ibadan, 
discus^ng data ratios variation by upper earth mantle 
conductivity structure 

p0070 A73-31772 
POGO satellite observation of electrojet profiles 
compared with H variation around measurements, 
interpreting data by classical band current model 

p0070 A73-31773 
Ion cyclotron waves observed in the polar cusp. 

p0071 A73-33437 

Additional results from an OGO-6 experiment 
concerning ionospheric electric and electromagnetic 
fields in the range 20 Hz to 540 kHz. 

p0071 A73-33438 

Satellite studies of magneiospheric substorms on 
August 15, 1968. 2: Solar wind and outer 

maen CIO sphere. 

p0071 A73-33450 

Satellite studies of magnetosphcric substorms on 
August 15, 1968. 4; OGO-5 magnetic field 

observations. 

p0072 A73-33452 
Satellite studies of magnetosphcric substorms on 
August 15. 1968. 5; Energetic electrons, spatial 

boundaries, and wavc-paiticle interactions at OGO-5. 

p0072 A73-33453 
SalcHilc studies of magnetosphcric subsiorms on 
August 15. 1968. 6; OGO 5 energetic electron 

observations. Pilch angle distributions in the nighttime 
niagucio>pherc 

p0()72 A73-33454 

Satellite studies of magneiospheric subsiorms on 
August 15, 1968. 7: OGO-5 energetic proton 

observations. Spatial boundaries 
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Satellite studies of magnetosphcric substorms on 

August IS, 1968. 8: OG05 plasma wave 

observations. 

p0072 A73-33456 
Satellite studies of magnetosphcric substorms on 
August 15, 1968. 9: Phenomenological model for 

substorms. 

p0072 A73-33457 
Quiet time magnetosphcric field depression at 2.3-3. 6 
earth radii. 

p0072 A73-33464 
The plasmasphere during a magnetic recovery period: 
A combined study of the OGO-4 and OGO-5 satellite 
data and of whistlers received at the ground. 

p0072 A73-33876 
The detection of 'intermediate' size magnetic 
anomalies in Cosmos 49 and OGO-2. 4, 6 data. 

p0073 A73-41374 
Electron concentrations calculated from the lower 
hybrid resonance noise band observed by OGO-3 

p0074 A73-4I912 
Latitude and local time dependence of precipitated 
low-energy electrons at high latitudes. 

p0074 A73-41914 
A magnetosphcric field model incorporating the 
OGO-3 and 5 magnetic field observations. 

p0074 A73-43693 
Distribution of atomic oxygen in the upper 
atmosphere deduced from OGO-6 airgtow 
observations. 

p0075 A73-45121 
Shock system of February 2, 19^ — solar wind 
observations 

p0075 A 74- 1 2627 
A catalog of ionospheric F region irregularity 
behavior based on OGO-6 retarding potential analyzer 
data 

p0075 A74-12640 
The relation between low-latitude neutral density 
variations near 400 km and magnetic activity indices. 

p0075 A74-14219 
Heliographic longitude distribution of the flares 
associated with type 3 bursts observed at kilomeiric 
wavelengths 

p0076 A74-I4811 
Determination of the solar Lyman-alpha flux 
independent of calibration by ultraviolet observations 
of Comet Bennett) 

p0076 A74- 15496 
Observations of the internal structure of the 
magnetopause. 

p0077 A74-21679 

Plasma waves in the daysidc poiar cusp. 2: 
Magnetopause and polar magnetoshcath. 

p0077 A 74-2 1680 
Global characteristics in the diurnal variations of the 
thermospheric temperature and composition. 

p0077 A 74-2 1693 
OGO-5 measurements of the Lyman-alpha sky 
background in 1970 and 1971. 

p0077 A74-22345 
A correlated study of ELF waves and electron 
precipitation on OGO-6. 

p0077 A 74-24766 
The origin and propagation of chorus in the outer 
magnetosphere. 

p0078 A74-24767 
In situ measurements of the spectral characteristics 
of F region ionospheric irregularities. 

p0078 A74-27695 

The air composition in the thermosphere. 

p0078 A 74-29960 
Search for brief celestial X-ray bursts. — supernovae 
or gamma ray flare stars origins 

p0078 A74-30149 
On the origin of low energy heavy nuclei below 
approximately 30 MeV per nucleon observed in 
interplanetary space during quiet times, 1968-72. 

p0078 A 74- 30 156 
The elemental abundance ratios of interstellar 
secondary and primary cosmic rays. 

p0079 A74-30190 

Simultaneous satellite and riomcter studies. — for 
solar cosmic ray events 

p0079 A74-30263 
Spatial and temporal behavior of atomic oxygen 
determined bv OGO 6 airglow observations, 

p0079 A74-3067U 

Acceleration of electrons in solar flares. 

p0079 A 74- 30908 
Short-term intensity fluctuation of cosmic-ray 
electrons between 0.5 and 10 GcV. 

p0079 A 74- 3 1903 


Near-earth magnetic disturbance in total field at high 
latitudes. 1: Summary of data from OGO-2. 4. and 
6. 2: Interpretation of data from OGO-2, 4, and 6. 

pOOSO A 74- 340 1 9 
The global distribution of natural and man-made 
ionospheric electric fields at 200 kHz and 540 kHz as 
observed by OGO-6. 

pOOHO A 74- 34020 
Heating of the high-latitudc thermosphere during 
magnetically quiet periods. 

pOOHO A 74- 34027 
Transport of solar flare protons; Comparison of a 
new analytic model with spacecraft measurements 
1B10763-0001 p0M2 

Solar cosmic rav observations 
[B1H81-000) ' p01I2 

Observation of cosmic-ray electrons with the OGO-5 
satellite 

IB14745-0001 p0ll2 

Correlation of satellite estimates of the equatorial 
elect rojet intensity with ground observations at Addis 
Ababa 

(B 15846-0001 p01l2 

Summary and future work (OGO-4 and OGO-6) 
{B 1 5849-0001 p01l2 

Observations of whistler mode signal propagation by 
OGO satellites from very low frequency ground station 
transmitters 

[NASA-CR-848691 p0085 N67-30831 

Photoelectron flux measurements in topside 
ionosphere using retarding potential analyzers 
{NASA-TM-X-633581 p0087 N68-35999 

Magnetic field fluctuations during magnetosphcric 
substorms and field aligned currents in magnetosphere, 
based on satellite observations 
[NASA-TM-X-657481 p«)96 N72-11325 

Satellite measurement of cosmic ray abundances and 
spectra in charge range 2 equal to or less than 7 equal 
to or less than 10 

[NASA-CR- 135786) p0103 N73-33777 

A multisatclliic study of auroral-zone phenomena. 
1ESRO-SR-23-PT-1] * p0l05 N 74- 1 607 2 

OGO-5 observations of discrete whistlers and 
emissions during a large magnetic storm 
[NASA-TM-X-70213] p0109 N74-74634 

OGO-4 study 

INASA-CR-U92611 pOW N 74-74637 

SATEI I.ITE ORBITS 

OGO-6 design, research program, orbits and 
instrumentation, emphasizing relationship between 
particle activity, aurora and airglow. geomagnetic field, 
atmospherics and solar energy (iUcfrclaiion.s 

p0026 A69-43 1 32 
Electron depletion in the wake oi ionospheric 
spacecraft: A comparison between results from 

Langmuir probes and antennas. 

p0072 A73-34783 
Analytical determination of earth visibility from 
orbiting satellite • OGO and POGO 
(NASA-TM-X-55002) p0082 N64-23517 

Shadow and heat input data for ^50 (POGO) 
lNASA-TM-X-55153) p0083 N65- 18269 

Gcocoronal hydrogen measurement experiment on 
OGO-E - methods of obtaining oibital and spacecraft 
parameters for data analysis 

(NASA-TM-X-55276) p0083 N65-30651 

Compulation methods and results for orbital data, 
spacecraft angle, and heat input for OGO and 
specifically for EGO 

[NASA-TM-X-55428) p0084 N66-21006 

Relationship of perigee motion of satellite orbit to 
latitude and local time 

[NASA-TM-X-557031 p0085 N67- 18763 

VLF experiments flown on (X}0 1 (A 17) and OGO 
3 (B17) including orbits and attitudes of both 
satellites 

(NASA-CR- 1 107161 p0093 N70-33156 

0C30-5 fluxgaie magnetometer for measuring 
magnetic field over range of OGO-5 orbit 
(NASA-CR- 1 302051 pOlOl N73-2(M98 

, CXjO- 5 orbital plots generated by the L^CLA fluxgaie 
magnetometer group 

(NASA-CR- 139260) p0I08 N74-74633 

SATFI 1 ITF ORIEMATION 

[i)esigr. of a simple atliuidt po>itioning control system 
for an orbiting geophysical observatory 

pO(X)2 A64-108ta 

Visual presentation of motion and orientation of 
Orbiting Geophysical Observatory 
lNASA-TN-D-2918) p0083 N 65- 29296 

OGO-C orientation study 

lREPT-9) p0109 N74-74661 


SATELIJTf: ROTATION 

Ev,^uation of radio beacon data from satellite 
observaiton of earth exosphere - data scaling 
techniques 

INASA-CR-683071 p0084 N66- 12993 

SATEl UTE-BORNE INSTRL MENTS 

Measurement of differential energy spectra of 
protvms, helium nuclei and heavy nuclei by cosmic 
radijivon telescopes mounted on POGO and Pioneer 

sd^el^^tcs 

p0004 A66-23684 
Tnaxial electron spectrometer, mounted on OGO-5 
spacecraft, measures flux and energy distributions of 
electrons, noting electron multiplier 

p0005 A66-23689 
Electron and proton spectrometer detector mounted 
on OGO-5, measurements cover seven differential 
energy channels 

p0005 A66-23690 
Incxmclusiveness of satellite measurements of 
microenctcoroid fluxes using piezoelectric microphone 
detectors in supporting hypothesis of cloud of dust 
surrounding earth 

p0006 A66-41213 
Geomagnetic field values obtained from OGO-2 
satellite- mounted rubidium vapor magnetometer 

p0007 A67-23244 
Electron spectra, pilch angle distributions and total 
ionization measured throughout radiation belts by 
satellite magnetic spectrometer and integrating 
ioniza^iion chamber 

p0008 A67-25807 
Soiar and galactic particle spectra and composition 
measured with cosmic ray telescope mounted on 
satellite 

p0008 A67-27249 
Rubidium vapor magnetometer used for near earth 
orbiting spacecraft, instrumentation and in-flight 
performance 

p0008 A67-36513 
Coxmic ray neutron leakage flux and energy spectrum 
mcasuiiremcnts in 0.01-10 MeV range by OGO 6 
satclliUe-bome neutron detector 

p0054 A72- 10877 
Gloi&a/I nitric oxide and gamma emission 
ineasuntnments with Ebert-Fastie scanning spectrometer 
onboanil ;polar orbiting OGO 4 satellite 

p0064 A73 10878 

Roli*. of gas-surface interactions in the reduction of 
OGO 6, neutral particle mass speci'rometer data. 

pO073 A73-38941 

Saidli«ie ultraviolet measurements of nitric oxide 
fiiiore.stiji^nce with a diffusive transport model. 

p0074 A73-41925 

Gloh;i(l temperature distributions from OGO-6 6300 
A uirglu’Mv measurements. 

p0077 A74-23679 

Comparison of atomic oxygen measurements by 
incohetxant scatter and satellite-borne mass spectrometer 
techniquies. 

p0078 A74-27713 
Cosnjiic .gamma- ray burst detected with an instrument 
on boardi the OGO-5 satellite. 

p0080 A74-31942 
The Orbiting Geophysical Observatory - tool for 
space re^Hcarch 

(N ASA -TN-D- 1450] p0082 N62-15053 

Woriidj magnetic survey (WMS)- method for 
nr.inimiznng limitations of mathematical and graphical 
descriptiiojns of earths magnetic field 
[NASA-RP-2771 p0082 N64- 27355 

Locariion and scheduling of operation of Eccentric 
Geophv-sical Observatory /EGO/ in gcgcnschem 
reference system 

[NASA-TM-X-55032] p0082 N64-27813 

Uliraviwlcl solar radiation research instruments for 
space vdteiclcs 

{AFCRt.-64-?731 p0083 N65- 14504 

Tclctnis'iry instruments aboard space vehicles for study 
of solaiT ultraviolet radiation monochromator, 
spectromicter. and radiation counter 
{NASA-CR-640741 p0083 N 65-29678 

Instruuncntation and calibrations of low energy 

proton and electron experiment for Orbtlnig 
Gcophys.fcal Observatories 

(N ASA-CR-685581 p0t^84 N 66- 13640 

Respownic characteristics of ionization chamber and 
spectronneier experiments aboard Orbiting Geophysical 
Obscrvaiitory (OGO) 

[CR-87t p0084 N67-13710 
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Speeds, directions of arrival, and mass of dust 
particles measured from OGO-I satcHitc to determine 
orbits of dust puruelcs 


pOOW N67-32070 

OGO outer zone observational data on electron 
intensities of earth geomagnetic field 
[NASA-CR-896521 p0087 N67-40126 

OGO-6 measurements of solar neutrons 


SCHEDLLING 


p0103 N73-32639 


Location and scheduling of operation of Eccentric 
Geophysical Observatory /EGO/ in gegenschein 
reference system 

[NASA-TM-X-55032I p0082 N64-27813 

SCIENTIFIC SATELLITES 

OGO for conducting diversified measurements to 
study earth atmosphere, earth-sun relationship, etc. 

p0024 A69-36674 
Small Explorer and large orbiting observatory classes 
of scientific satellites 

[NASA-TM-X-5526II p0083 N65- 29783 

Design, construction, test and flight use of electronic 
portions of research instruments on rockets and 
satellites for solar ultraviolet radiation 
[NASA-CR- 1109061 p0094 N7 1-10358 

SCINTILLATION 

Power-law wavenumber spectrum deduced from 
ionospheric scintillation observations. 

p0062 A72-42416 
Cosmic-ray scintillations. I: Inside the 

magnetosphere. 

p0066 A73- 15526 
Geophysical properties of the ionospheric 

irregularities responsible for radio scintillation. 

[AIAA PAPER 74-531 p0077 A74-18754 

SCINTILLATION a)L STERS 


Cosmic ray experiments for Explorer 12 and the 
Orbiting Geophysical Observatory using GeigerMuller 
counters, and scintillation counter telescopes 

pOOOl A63-20022 
Energetic protons from March 24, 1966 solar flare 
observed with OGO I satellite scintillation counter 
pOOlO A67-41233 

SECONDARY COSMIC RAYS 

The elemental abundance ratios of interstellar 
:>econdary and primary cosmic rays. 

p0079 A 74- 30 1 90 

SECONDARY t.Mi.SSiON 


Spacecraft surface secondary electron cmi.%sion effects 
on electron trap measurements in magnetosphere and 
solar wind, noting agreement wiih positive ion 
densities 


p0027 A70-I3994 
.A satellite ion-electron collector: Experimental effects 
of grid transparency, phoiocmission, and secondary 
emission 

[NASA-CR- 1392621 p0l09 N74- 74638 

SECl LAR VARIATIONS 

Geomagnetic secular variations, 1900-1965 
[NASA-TM-X-559441 p0086 N67-37398 

SELENOLOGY 

Four years of dust particle measurements in cislunar 
and selenocentric space from Lunar Explorer 35 and 
OGO 3 

[B15918-OOOI p0112 

SENSORS 

Sensors used in cosmic dust experiments studied for 
response to microparticle hypcrvciocity impacts, noting 
relationship to velocity 

p0013 A68-29468 

SHADOWS 

Shadow time and heat input of EGO satellite 
[NASA-TM-X-550141 p00H2 N64-27251 

Shadow and heal input data for S-50 (POGO) 
[NASA-TM-X-551531 p0083 N65- 18269 

Solar cell array angle to provide maximum power 
for spin stabilized Orbiting Geophysical Observatory 

[NASA-TM-X-551861 ^83 N65-21656 

Shades of OGO-B (S-49A) 

{NASA-TM-X-702141 p0l08 N74-746J0 

SHEATHS 


OGO-5 observations of the physical processes 
occurring in the disturbed polar cusp and the 
cusp-magneiosheath interface 
[B18269-OOOI pOII3 

K FRONTS 

Magnetic field measurements in outer 
magnetosphere, emphasizing boundary regions and 
shock front charactensiics 


SHO< K SPECTRA 

Collision free earth shock wave gross and fine 
structure deduced from OGO 5 plasma diagnostics 
[AIAA PAPER 69-6761 p4W2J A69-33452 

SHOCK W AVE INTER ACTION 

Proton scatienng m the region near the earth’s bow 
shock. 

p0067 A73-22054 

SHOCK W AVE PROFILES 

Magnetic field observations by OGO-l. with profiles 
of bow shock and magnetopause encounters 

pOOlO A68- 11011 
Electrostatic turbulence in bow shock magnetic 
structures observed by OGO 5, explaining turbulence 
as ion acoustic or Buncman mode due to two stream 
instability 

p0035 A70-36006 
Earth bow shock laminar profile at low Mach number 
by crossing satellites on 12 February 1969, determining 
mean velocity along normal 

p0057 A72-23004 

SHOCK WAVES 

IMP-2 and OGO-l investigations of bow shock targe 
scale motions during magnetic storms result from 
magnetosphere-magnetosheath compression by solar 
wind dynamic pressure 

pool I A68- 17768 
Detection of electric field turbulence in earth bow 
shock, noting wave amplitude correlation with magnetic 
field structure 

p00l8 A69- 14681 
Magnetic fluctuations in various frequency ranges, 
associated with earth bow shock, detected with search 
coil magnetometer on OGO 3 

p0026 A69-40501 
Fluctuating electric fields relations to MHD bow 
shock structure, using LF fluxgate magnetometer 
aboard OGO 5 

p0026 A69-42693 
Initial deceleration of solar wind positive ions 
upstream of earth bow shock determined from OGO 
5 high time resolution plasma measurements 

p0030 A70-21377 
Lunar limb shock wave observed by Explorer 35 
satellite defined with respect to solar wind flow- 
direction, discussing formation mechanism 

p0031 A70-27594 

Fast time-resolved spectra of earth bow shock 
electrostatic turbulence based on broadband analog 
eicciric data from OGO-5 

p003i A70-29!!! 

Electrostatic turbulence in bow shuck magnetic 
structures observed by OGO 5, explaining turbulence 
as ion acoustic or Buncman mode due to two dream 
instability 

p0035 A70-36006 
Magnetic and electric field changes across earth bow 
shock and magnetosheath, discussing Pioneer 8 and 
OGO-5 data 

p0036 A70-37483 
Directed proton fluxes measurements in bow shock, 
magnetosheath and solar wind by OGO 5 satellite ion 
spectrometer 

p0040 A7 1-1 1491 
Solar wind ion ihcrmalization in earth bow shock 
by counicrstreaming instability rela'ed to interplanetary 
magnetic field 

p0050 A7 1 -3 1 774 
Earth bow shock internal structure based on 
correlated observations of magnetic field. ELF magnetic 
fluctuations and supralhermal electrons by OGO 5 
satellite 

p0051 A7 1-33943 
Earth bow shock magnetic field data correlation with 
OGO 5 flux gale magnetometer. using 
Tidman-Northrop theory 

p0056 A72-19I4.S 

Electron plasma oscillations distribution upstream 
from earth bow shock, evaluating OGO-5 plasma wave 
detector data 

p0057 A 72-230 19 
Earth-solar wind bow shock structure from OGO-5 
observations during passage from interplanetary 
medium into magnetoshcalh 

p0058 A72-29379 
Weak electrostatic turbulence observation in earth 
bow shock magnetic field gradient, suggesting cyclotron 
drift instability role 

pU063 A 72-44523 
Shock system of February 2. 1969 — solar wind 
observations 


SOl.AR ACTIVITY EFFECTS 

Structwirc of the quasi-perpendicular laminar bow 
shtKk 

(B226t3-«001 p0ll4 

Disintvuiions of high frequency waves upstream from 
earth’s Now shock 

[NASA-CR -1.392 56) p0108 N74-74626 

SHORT W AVE RADIO TRANSMISSION 

Ionospheric absorption relation to solar X-ray flux 
enhancement during short wave fade-outs from OKjO- 4 
and .Sofrad 9 >.iiellilcs 

p0045 A7I-203I8 

SIGNAL F ADING 

Latiiudmal cut-off of manmade VLF signals in short 
path thr-ough ionosphere to OGO 2 satellite, noting 
strong nruisc following signal cut-off 

p0021 A69-28958 

SIGNAL PROOSSING 

Very low frequency signals observed by OGO-4 
measunt'd and interpreted, and global ionospheric 
propagation study 

[NASA-CR- 107654] p0092 N70-15768 

SIZE DETERMIN ATION 

Gum Nebula size, density and electron temperature 
data from RAE-t and OGO-5 satellites and ground 
ba.sed telescopes observations, correlating with Vela X 
superno-ey outburst 

p0052 A7 1-35409 

SKY BRIC.HTNESS 

Orbiting Geophysical Observatory satellite /OGO 3/ 
photonvertric measurements, establishing daytime sky 
brightness upper limit 

pOOlO A68-12548 
OGO radio astronomy instrument for cosmic noise 
sky brightness distribution mapping by electrically short 
antermtt H'uospheric focusing 

p0W8 A71-26144 
OGO-5 measurements of the Lyman alpha sky 
backgrtxLind in 1970 and 1971. 

p0077 A 74-22345 
Rcdcciion and analysis of data on low frequency 
brightn»rss temperature of sky from OGO-4 radio 
aslrom.>-.ii>y experiment 

[NA.SA CR-110796I p0093 N70-42352 

SKY R AD4ATION 

LymATi alpha sky background measurements by OGO 
5 saiclF;*c. discussing absolute emission rale, spatial 
V r«nd origin 

p0O47 A7 1-24439 

V»! \R activity 

Fhix energy distribution and density of ions and 
cicciro: io magnetosphere plasma during solar activity 
period CMiitcrmined by OGO-3 elecirosiaiic probes 

p0012 A 68 29421 
Primary cosmic ray energy spectra and charge 
composition during 1965 solar modulation minimum, 
using scintillator photomultiplier detector on OGO I 
p0016 A68-41431 
Latiitwlinal variations in exosphere thermal ion 
composition, examining evidence of solar and 
gcom igociic control of ion distribution 

p0016 A68-41673 
Neutral H concentration in upper atmosphere during 
st>br msnimum. using ion thermal energies from rocket 
and ^aicUite mass spectrometric, radio and proton 
whistler measurements 

p0054 A72-1036I 
Simultaneous satellite and riometer studies. — for 
solar cosmic ray events 

p0079 A 74- 30263 
Enhancements of red arc during maximum solar 
activity 

p0097 N72-23334 

SOLAR ACTIVITY EFFECTS 

Primary cosmic ray charge and energy spectra for 
helium through oxygen during 1965 minimum solar 
modulation effect 

p0005 A66-26348 
S^dar modulation of galactic protons and He nuclei 
during last solar cycle analyzed according to Parker 
theory 

pOOO? A67-19913 
Hysteresis effect on cosmic ray modulation and 
gradient ionization near solar minimum from 
mcjsurcTncms made near earth with OGO I and 3 ion 
ch imhers 

p0028 A 70- 15 106 
Trapped particle population changes associated with 
stJiar events, discussing solar wind discontinuity effects 
on maiznctosphcre 
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pOOlO A68-I2172 


p0075 A 74- 12627 


p0036 A 70-37487 

ViI-39 


SOI.AR ARRAYS 


Si BJECT ISDEX 


Cosmic ray dectrun and positron differential energy 
spectra during solar quiet times from 0G03 satellite 

obscrsaiions in inicrplanctary space 

p0036 A 70- 38096 
Cosmic ray electrons solar modulation, considering 
diffusion-convection theory 

pOWO A70-45769 
Quiet lime fluxes and differential energy spectra of 
protons and alpha particles at 2-20 MeV measured by 
cosmic ray detectors on CXjO-3 

p0044 A7M8127 
Low energy cosmic rays modulation and heliocentric 
gradient during solar minimum, comparing OGO I and 
2 ion chamber measurements with other space and 
ground observations 

pO044 A71-I8128 
Solar geomagnetic seasonal ionization control of 
upper ionosphere longitudinal composition variations 
from polar satellite observations 

p0047 A71-24555 
Enei^ dependent time lag in the long-term 
modulation of cosmic rays. 

p0067 A73- 19252 
The 1972 cosmic ray electron spectrum above 0.5 
GeV. — mechanism for distortion by solar 
modulation 

p0078 A74-27700 
The cosmic ray electron spectrum and its modulation 
from 1968 through 1972. 

p0079 A74-30204 
Short-term intensity fluctuation of cosmic-ray 
electrons between 0.5 and 10 GcV. 

p0079 A74-31903 

Solar X ray indication of flare activity 
[AD-686662] p0090 N69-32730 

SOLAR ARRAYS 

Orbiting Geophysical Observatory electric power 
subsystem design innovations including power supply, 
solar array output and battery charge control 

p0003 A65- 19528 
Location and scheduling of operation of Eccentric 
Geophysical Observatory /EGO/ in gegenschein 
reference system 

[NASA-TM-X-55032] p0082 N64-27813 

Solar cell array angle to provide maximum power 
for spin stabilized Orbiting Geophysical Observatory 

[NASA-TM-X-55i86] " p0083 N65-2I656 

Shades of OGO-B { S-49A) 

{NASA-TM-X-70214] p0l08 N74-74630 

SOLAR CEI l^S 

Solar cell array angle to provide maximum power 
for spin stabilized Orhtung Geophysical Obscivaiory 
[NASA-TM-X-55186] p0083 N65-21656 

SOLAR CORONA 

Solar burst lime profiles and dynamic spectra for 
calculating theoretical values for Type 3 burst 
characierisiics 

(NASA-CR-107031] p009l N70-12221 

Coronal electron temperature associated with solar 
flares 

[OGO-4-67-IOOA-061 p0108 N74-74629 

SOLAR CORPt SCl L\R RADIATION 

Relativistic electrons associated with solar particle 
events, measuring occurrence frequency, electron 
propagation and diffusion anisotropy. 

p0048 A7 1-29057 
Heavy nuclei enrichment in solar accelerated 
particles, discussing differential energy spectra, 
pholospheric and coronal abundances, satellite 
observation and agreement with galactic cosmic rays 
p0055 A72- 15366 
The abundances of solar accelerated nuclei from 
carbon to iron. 

p0065 A73- 13719 
Measurements of the iron-group abundance in 
energetic solar particles. 

p0068 A73-23538 
Solar flare particle propagation; Comparison of a 
new analytic solution with spacecraft measurements. 

p0068 A73-24727 

Acceleration of electrons during the flash phase of 
solar flares. 

p0079 A74-.t0287 

SOLAR COSMIC R OS 

Skyhook balknin Hscht Geiger ctiunicr cosmic ray 
measuremeniN of energy and charge spectra 
of galactic ravs at solar minimum 

p0006 A66-34847 
Nuclear abundances of galactic and solar cosmic rays, 
discussing detector electronics system for measurement 
of particle energv spectrum 

p0008 A 67- 25852 


OGO cosmic ray measuring device involving charged 
particle detectors to measure spectra and chemical 
composition over selected energy intervals 

pt)012 A68-276I5 
Low energy solar cosmic ray experiment for OGO-6 
using double diffused depleted silicon diodes 

p0012 .A68-27616 
Ground based riometer and salctlilc-borne particle 
detector data on May 23 and 28. 1967 solar cosmic 
ray events 

p0013 A68-31924 
Spatial variations in particle intensity near and inside 
magnetosphere during September 1966 solar cosmic ray 
events, noting magnetosphere screening effectiveness 
p0018 A69- 12740 
Peaks and time intensity profile of energetic X rays 
and cosmic rays observed by OGO-3 ion chamber on 
May 23. 1967 flare event 

p0020 A69-22182 
Solar cosmic rays entry into magnetosphere, show ing 
entrance on smoothly connected field lines 

p0032 A 70- 30059 
Solar cosmic ray activity near sunspot maximum, 
discussing events of 18 November 1968 and 11 April 
1969 

p0044 A71-18158 
Proton energy change effects on charged particles 
propagating in interplanetary space, using low energy 
solar flare proton fluxes observations 

p0046 A71-22801 
Satellite charged particle observations and polar cap 
nometer absorption measurements during solar cosmic 
ray events, noting electron and proton contributions 
p0059 A72-31965 
Measurements of the iron-group abundance in 
energetic solar particles. 

p0068 A73-23538 
Solar electrons, galactic electron radiation 
modulation and spectrum of high energy cosmic ray 
electrons. 

p0071 A73-33293 

Quiet-lime solar neutron flux upper limit from 
OGO-6 neutron detector, evaluating solar cosmic ray 
acceleration, nuclear reaction and energy region 

p0074 A73-41498 
Simultaneous satellite and riometer studies. — for 
solar cosmic ray events 

p0079 A74-30263 
Solar cosmic ray experiment for the first Orbiting 
Geophysical Observatories 
[B03937-000] pOm 

Solar cosmic rav observations 
(811181-0001 p0112 

Diffusion -convection theory for solar cosmic ray 
propagation in interplanetary magnetic field 

p(K)90 N69- 29659 
Multiple parameter analysis of galactic and solar 
cosmic rays for chemical composition and charge 
distribution 

p009l N69-38984 

Instrumentation and measurement data of OGO-F 
solar cosmic ray experiment 

(NASA-CR- 1301551 pOlOl N73- 16795 

The isotopes of H and He in solar cosmic rays — 
as observed by OGO-6 

p0107 N74-21466 

SOLAR CYC LES 

Morphology of thermal and energetic particles in 
inner magnetosphere during geomagnetic disturbances 
and solar cycles 

p0034 A 70-30358 
Soft solar X rays cyclic variation from satellite 
observation, noting relation to sunspot group magnetic 
field complexity 

p0039 A 70-43 301 
Solar cosmic ray activity near sunspot maximum, 
discussing events of 18 November 1968 and 11 April 
1969 

p0044 A7M8158 
The solar cycle variation of the solar wind helium 
abundance 

[B22609-000] pOl 14 

SOLAR KCI.IPSES 

Response of ionospheric and exospheric electron 
contents to partial solar eclipse, using OGO I satellite 
p(XM5 A 68-38439 

S4)I.AR ELECTRONS 

Solar electrons, galactic electron radiation 
modulation and spectrum of high energy cosmic ray 
electrons. 

p0071 A73-33293 

Acceleration of electrons in solar flares. 

p0079 A 74-30908 


EncEj^cite electron and proton solar particle 
observafrions on <XjO- 5, 24-34 January 1971 
|B15l52^«a)| pOII2 

Non-rdaiivistic solar electrons 
1822602^1001 p0ll3 

SOLAR n \RES 

Solair flare energetic X-ray events delected by onboard 
salcihtt.* ionization chambers, studying relationship to 
radio and space particle emission 

p0009 A67-41232 
Energetic protons from March 24, 1966 solar flare 
observed with CXjO I satellite scintillation counter 
pOOlO A67-4I233 
Highest differential energy range of X rays during 
July i966 solar flare suggests nonthcrmal 
brcms-strahlung origin of hard flare X rays 

pOOU A68- 17769 
Solar flare X ray bursts detected by CXjO spacecraft 
correbded with radio emission and solar flare electron 
and proton events 

pOOll A68-22450 
10-50 kev solar flare X ray bursts observed by OGO 
satelhttes and correlated with radio bursts and energetic 
parttcAc emission 

p0014 A68-35480 
Solar flare injection and propagation of low energy 
protons and electrons in 7-9 July 1966 solar particle 
event 

p0014 A68-37148 
Electron injection and diffusion into electron inner 
radiation belt after solar flare, measuring electron fluxes 
by OCiO 3 spectrometer 

p00l7 A68-41697 

SoUlc protons in magnelospheric tail after flare of 
July 7. ]'966 with isotropic pitch angle distribution. 
expressA;^ energy spectrum as exponential in rigidity 
p0020 A 69- 2 1 699 
Encr^tic solar proton and electron event observed 
in July 1966 by Explorer 33 and OGO-3, noting 
associaJtnan with invisible solar hemisphere flare 

p0020 A69-22181 
Peaks and time intensity profile of energetic X rays 
and cosmic rays observed by OGO-3 ion chamber on 
May 23, B967 flare event 

p0020 A69-22182 
Spectral intensity of high energy solar X rays observed 
during Jsaly 7, 1966 polar event with satellite OGO 3, 
suggesting nonihermai bremsstrahlung origin 

p(X)20 A69-23753 
F.arth ihcrmal plasmaspherc contraction subsequent 
to solar flare obtained from ion mass spcciromctcrs 
on OGO satellites 

p0020 A69-23777 
GcorruMtnetic croclicts time relations to solar X rays, 
radio bursts and flares 

p0023 A69-34227 
Solar X ray flux measurements from OGO 4, 
coriiparm* peak fluxes before, during and after flares 
with IQSY data 

p0027 A69-43611 
Hard X-ray pulse identification with formation of 
brilliant kernel (M-12 September 1968) flare by 
compansNvn with optical data 

p0030 A70-25746 
Magnelospheric thermal plasma electron density 
mcasurctncnt during solar flare by OGO-5 satellite 
p0036 A70-37513 
Solar X-ray flare temperature and emission measure 
profiles using OGO 5 satellite detector, interpreting 
energy dispersion of peak limes 

p0040 A 70-45768 
Solar Rare particles entrance into geomagnetic tail. 
nivKlifyirig diffusion model 

pOOM) A71-U494 
Solar flare X ray and radio wave emission 
[neasurcir«nt by OGO-4 and Solrad-9 satellites 

p0042 A7 1- 14046 
Impulsavc solar flare X rays spectral characteristics, 
examinirtg electron energy, bremsstrahlung, microwave 
bursts as»d particle escape, collisions and injection 
p0043 A7M5937 
Lniisswro structure of large electron active region 
McMatb plage 8905 mapped by 40 keV solar flare 
electrons 

p0044 A7M7918 
Solar fi-are electrons at 10-200 MeV region, discussing 
energv sp-ccira and lime historv 

p0044 A7 1-18 170 
Solar ofptical flares association with type 3 bursts from 
OGO-3 c^servations. suggesting temporary creation or 
enharrcciwcnt of electron stream propagation by 
filament or sunspot structure change 

p0045 A71-19724 
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VI 1-40 


HJhXr l\DE\ 


SOLAR RADIO LMISSION 


luipuiMve hard X rav and far UV emission during 
■tiJar flares 

p0046 A71- 19825 
Solar flare model, compuitnf thermal X ray 

emission 

p0046 A7 1-20945 
Solar flare declron speetra in inicrplanelary space 
and M-ilhin earth magnetosphere, investigating 
simultaneous observations by satellite-borne magnetic 
electron spectrometers 

p0046 A7 1-2 1037 
Proton energy change effects on charged particles 
propagating in interplanetary space, using low energy 
solar flare proton fluncs vibservations 

p0046 A7 1 -22801 
Relativistic electrons associated with solar particle 
events, measuring occurrence frequency, electron 
propagation and diffusion anisotropy. 

p0048 A7 1 -29057 
Nonthermal electron spectra hardness limit during 
flash phase of solar flares from OGO-5 observation 
p0055 A72- 14561 
Soft X-ray and microwave observations of hot regions 
in solar flares. 

p0060 A72-35089 
H alpha subflare associated X-ray burst of 10 October 
1970 observed by balloon-borne scintillator and OGO 
5 and SOLRAD 9 satellites 

p0064 A73-I1389 
The abundances of solar accelerated nuclei from 
carbon to iron. 

p0065 A73-13719 
X-radiation (E greater than 10 keV). H-alpha and 
microwave emission during the impulsive phase of solar 
flares. 

p0066 A73-1704I 
Type 3 radio bursts correlation with solar flares and 
electron events from OGO 5. IMP 5 and Explorer 35 
observations 

p0066 A73-17047 
Solar flare particle propagation; Comparison of a 
new analytic solution with spacecraft measurements. 

p0068 A73-24727 

Heliographic longitude distribution of the flares 
associated with type 3 bursts observed at kilometric 
wavelengths 

p0076 A74-148M 
Acceleration of electrons during the flash phase of 
solar flares. 

pQ0?9 A 74-30287 

Acceleration of electrons in solar flares. 

p0079 A 74-30908 

Rise time in 20-32 keV impulsive X-radiation. 

pOOHO A 74- 38468 
Energetic radiation from solar flares 
[B03940-000] pOllI 

Transport of solar flare protons; Comparison of a 
new analytic model with spacecraft measurements 
IB 10763-0001 p01l2 

Acceleration of electrons in the absence of delectable 
optical flares deduced from type 3 radio bursts, H-alpha 
activity and soft X-ray emission 
IB22607-000I pOI 14 

A search for solar neutrons during solar flares 
IB22608-00OI p0M4 

Propagation of high energy solar protons as observed 

by OGO C spacecraft 

p0089 N69-23730 

Solar X ray indication of flare activity 
(AD-6866621 p0090 N69-32730 

Cosmic ray electrons and solar Bare particles from 

OGO-E and Explorer 33 data for identifying solar flare 
electrons 

p0090 N69-38983 
Electron density profiles and production rates 
associated with .30 Jan. 1968 large X ray flare event 
[RSD-63] p0096 N71-36131 

Solar flare protons and physical processes affecting 
particle propagation in interplanetary space 

p0098 N72-27829 

Design of OGO-E experiment to measure energetic 
X-rays, electrons, protons, and alphaparticle emissions 
from solar flares 

INASA-CR- 1 225091 p0098 N72-28812 

.Analytic solution to complete Fokker-Plunck 
equation for solar flare particle propagation 
[NASA-CR- 1224061 p0098 N72-29818 

Characteristics of nonthermal electrons accelerated 
-luring the flash phase of small solar flares 

pOMK) S74-2I445 

Optical, hard \-rav. and microwave emission during 
the impulsive phase of flares — analysis of optical 
impulsive component in solar flares 

p0l07 N74-21458 


Corona! electron temperature associated with solar 
flares 

[OGO-4-67-100A-061 p0108 N74-74629 

SOLAR heating 

Shadow time and heat input of EGO satellite 

{NASA-TM-X-550I41 pO()82 N64-27251 

Shadow and heal input data for S-50 (POGO) 
IN.AS.A-TM-X-55153) p0083 N65- 18269 

SOLAR MAGNETIC HELD 

Soft solar X rays cyclic variation from satellite 
observation, noting relation to sun.spot group magnetic 
field complexity 

p0039 A 70-4330 1 
Seasonal and annual longitudinal variations in 
ionospheric ion distribution, stressing solar geomagnetic 
control importance 

p0050 A71 -33762 
Substorm related changes in the geomagnetic tail; 
The growth phase. 

p0064 A72-44856 

Reply 

INASA-TM-X-70215) pOI08 N 74-74627 

SOLAR PHYSICS 

Characteristics of nonthermal electrons accelerated 
during the flash phase of small solar flares 

p0106 N74-2I445 

SOLAR PROMINENCES 

Characteristics of nonthermal electrons accelerated 
during the flash phase of small solar flares 

p0106 N74-21445 

SOLAR PROTONS 

10-50 kev solar flare X ray bursts observed by OGO 
saiciiites and correlated with radio bursts and energetic 
particle emission 

p0014 A68-35480 
Solar flare injection and propagation of low energy 
protons and electrons in 7-9 July 1966 solar particle 
event 

p00l4 A68-37148 
Solar protons in magnetosphcric tail after flare of 
July 7, 1966 with isotropic pitch angle distribution, 
expressing energy spectrum as exponential in rigidity 
pU020 A69-21699 
Energetic solar proton and electron event observed 
in July 1966 by Explorer 33 and OGO-3. noting 
association with invisible solar hemisphere flare 

p0020 A69-22181 
Spectral intensity of high energy solar X rays observed 
during July 7, 1966 polar event with satellite OGO 3, 
suggesting nonthermal bremsslrahlung origin 

p0020 A69-23753 

Solar protons non uniformity over polar caps 
observed by OGO 2 loiiizatiun chamber during 24 
March 1966 solar proton everUs 

p0022 A69-31967 

Satellite observations of soiar piuton events with halo 
structure or energetic storm proton event and SSC, 
noting similarity in origin 

p0025 A 69- 37555 
Solar protons delayed access into polar regions during 
2 November 1967 solar particle event, discussing 
north-south asvmmetrv 

p0027 A69-43183 
Low energy charged particle distribution within earth 
magnetosphere and environs, suggesting solar origin for 
storm lime ring current protons 

p0033 A70-30089 
Large amplitude upstream wave solar wind event of 
10 March 1968 with suprathcrmal protons, correlating 
magnetometer plasma probe and Lepedea proton 
data 

p0043 A71-14550 
Solar proton intensity structures in the 
magnetosphere during interplanetary anisotropies. 

p0066 A73- 14962 
Simultaneous satellite and riomcler studies. — for 
solar cosmic ray events 

p0079 A 74-30263 
Energetic electron and proton solar particle 
observations on OGO-5. 24-34 January 1971 
[B15152-0001 p01l2 B75-15152 

Propagation of high energy solar protons as observed 
by OGO C spacecraft 

p0089 N69-23730 
Stilar flare protons and phy:>ical processes affecting 
particle propagation in inicrplanelary space 

p0098 N72-27S29 

Analytic solution to complete Fokker-Planck 
cqu.ition for siihir flare pariu tc prop.igation 
[N ASA-C R- 1 ::4()oj p0(W8 N72-298 18 

Energetic electrons and protons observed on OGO-5, 
March 6-10, 1970 
[NASA-CR- 1392651 


Fncrcetic electron and proton solar particle 
observations on (XjO- 5, January 24-30. 1971 
[NASA-CR- 139266] ' p0109 N 74-74663 

SOI AR RADIATION 

Sobtf Ly man-alpha radiation observed by OGO 4 
spacc-craft showing short term fluctuations 
supcni^^poscd with monthly variation 

p0028 A70-15128 

Neutron flux and energy spectra measurements in 
space related to theoretical predictions, discussing 
ncutr»3n leakage flux, solar neutron observations and 
radiauun detector configurations 

p0073 A73-36<45 
Fxiratcrrestriat ultraviolet radiation and the 
pararEicter of the HI medium near the sun. 

p0073 A 73-39074 
Deticrmination of the solar Lyman-alpha flux 
indepemdent of calibration by ultraviolet observations 
of Coimct Bennett) 

p0076 A 74- 15496 
Eneir^tic radiation from solar flares 
[B0394l^000] pOlU 

Encirsetic electron and proton solar particle 
obseruaitions on OGO-5, 24-34 January 1971 
[B151>24»01 p0112 

Non -irciativi Stic solar electrons 
lB2260i2-»000) p0ll3 

Accdicraiion of electrons in the absence of delectable 
optical; flares deduced from type 3 radio bursts, H-alpha 
activity jind soft X-ray emission 
[B2260'r4)00] pOII4 

.A seaiirch for solar neutrons during solar flares 
[B22608MOOO] p01l4 

Shack»« lime and heat input of EGO saleilite 
[NASA-TM-X-55014] p0082 N64-27251 

CItrar4.'iolet soiar radiation research instruments for 
space V(t£iiclcs 

[AFCRL-64-7731 p0083 N65- 14504 

Shatkvw and heal input data for ^50 (POGO) 
[NASA-rM-X-55153] p0083 N65- 18269 

Tdemiet r> instruments aboard space vehicles for study 
of solitT ultraviolet radiation monochromator, 
spectroi-TJctcr, and radiation counter 
[NASACR-64074) p0083 N65-29678 

Compulation methods and results for orbital data, 
spacecnilt angle, and heat input for OGO and 

specifically for EGO 

(NASA.-TM-X-554281 p0084 N66-21006 

Dcsip::. construction, test and flight use of electronic 
pmiiom-s of research instruments on rockets and 
-alt llitcs for solar ultraviolet radiation 
1 N .A S.- V -C R - 1 1 0)06 j p0094 N 7 1 - 1 1)3 5 8 

^^ag:•.e:iC^phcric modulation effects on solar cosmic 
lays fr.Y,-3-> simuiianeous OGO 1 and 3 ion chamber data 
!968 a^.d 1969 

[NASA-CR-137075] p0iU5 N74-1S420 

Possible low energy (E less than keV) nonihcrmai 
X-ray events — analysis of proportional counter 
detector data from OGO-5 

p0107 N74-2I450 
Optical, hard X-ray, and microwave emission during 
the impulsive phase of flares — analysis of optical 
impulsive component in solar flares 

p0107 N74-21458 

SOLAR RADIO BLRSTS 

Solar flare energetic X-ray cvcntsdetccicd by onboard 
satellite ionization chambers, studying relationship to 
radio burst and space particle emission 

p0009 A67-41232 
10-50 kev solar flare X ray bursts observed by OGO 
satellites and correlated with radiii bursts and energetic 
panicle emission 

pOOI4 A68-35480 
Geomagnetic crochets time relations to solar X rays, 
radio bursts and flares 

p0023 A69-34227 
loni/atiun rate profiles from solar flare X rays 
observed hv ion chambers aboard OGO ! and OGO 
3 

IN.ASA-CR-94429] p0087 N68- 23026 

Design considerations and performance 
characteristics for radio a.stronorny instrumentation 
system aboard OGO-5 spacecraft 
(NASA-CR -98670] p0088 N 69- 14392 

Data coUcctcd by OGO-3 in detecting solar hursts 

(N AS.A-CR-106640] p0091 N70-I1147 

SOIAR RADIO EMISSION 

Peaks and lime intensity profile of energetic X rays 
and rays observed by 0 <jO- 3 ion chamber on 

Mas 2.^. i9b7 flare event 

p0020 A69-22182 

Soft X-ray and microwave observations of hot regions 
in solar flares. 
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p0060 A72-35089 

VII-41 


SOLAR SPKCTRA 


SUBJECT ISDEX 


SOLAR SPECTRA 

SoUr and galactic particle spectra and composition 
measured with cosmic ray telescope mounted on 
satellite 

p0008 A67-27249 
Impulsive solar flare X rays spectral characteristics, 
examining electron energy, bremsstrahlung, microwave 
bursts and particle escape, collisions and injection 
p0043 A7 1- 15937 
Solar flare electron spectra in interplanetary space 
and within earth magnetosphere, investigating 
simultaneous observations by satellite-borne magnetic 
electron spectrometers 

p0046 A71-21037 
Determination of the solar Lyman-alpha flux 
independent of calibration by ultraviolet observations 
of Comet Bennett) 

p0076 A74- 15496 
Possible low energy (E less than keV) nontherma) 
X-ray events >-• analysis of proportional counter 
detector data from OGO-5 

p0107 N74-2I450 

SOLAR STORMS 

Satellite observations of solar proton events with halo 
structure or energetic storm proton event and SSC, 
noting similarity in origin 

p0025 A69-37555 

SOLAR TEMPERATl RE 

Solar X-ray flare temperature and emission measure 
profiles using OGO 5 satellite detector, interpreting 
energy dispersion of peak times 

p0040 A70-45768 
Solar flare mode), computing thermal X ray 
emission 

p0046 A7 1-20945 

SOLAR WIND 

Orbiting Geophysical Observatory (OGO) for cosmic 
ray, radio astronomy and Gsgenschein experiments 
including satellite description and orbit data 

p(X)03 A65-2243I 
IMP-2 and (XjO-I measurements on plasma 
characteristics in transition region between solar wind 
and geomagnetic field 

p(X)03 A65-25921 
NASA electrostatic solar plasma instruments for 
Orbiting Geophysical Observatory and Interplanetary 
Monitoring Platform measunng flux, energy spectrum, 
etc. 

p0003 A65-29239 
Solar modulation of galactic protons and He nuclei 
during last solar cycle analyzed according to Parker 
theory 

p0007 A67-19913 
Position and shape of neutral sheet in geocentric solar 
magnetosphcric coordinate system from geomagnetic 
tail measurements 

pOOlO A68- 13469 
IMP-2 and OGO- 1 investigations of bow shock large 
scale motions during magnetic storms result from 
magnetosphere-magnetosheath compression by solar 
wind dynamic pressure 

pOOn A68- 17768 
Spacecraft surface secondary electron emission effects 
on electron trap measurements in magnetosphere and 
solar wind, noting agreement with positive ion 
densities 

p0027 A70-13994 
Magnetic activity effect on magnetosphcric 
plasmapause position, measuring ion concentrations as 
function of local lime from OGO 5 observations 

p0029 A 70- 18530 
Initial deceleration of solar wind positive ions 
upstream of earth bow shock determined from OGO 
5 high lime resolution plasma measurements 

p0030 A70-21377 
Lunar limb shock wave observed by Explorer 35 
satellite defined with respect to solar wind flow 
direction, discussing formation mechanism 

p003! A 70- 27 594 
Satellite plasma diagnostics for electric and magnetic 
fields and fine structure of collisionless shocks in solar 
wind plasma flows and interplanetary shocks 

p0032 A70-30069 
Plasma wave particle interactions in outer 
magnetosphere, m agnetosheaih and stdar wind, noting 
role of AC electric fields 

p0033 A 70- 3008 5 
OGO 5 observations of quasi-trapF>ed 
electromagnetic waves in solar wind at 70 kHz 

p0035 A70-36005 


Trapped particle population changes associated with 
solar events, discussing solar wind discontinuity effects 

on magnetosphere 

p0036 A70-37487 

Directed proton fluxes measurements in bow shock, 
magnetosheath and solar wind by OGO 5 satellite ion 
spectrometer 

p0040 A7MI491 
Solar wind microscopic structure, examining 
interplanetary wave-particle interactions 

pOCU2 A7 1-14068 
Large amplitude upstream wave solar wind event of 
10 March 1968 with suprathermal protons, correlating 
magnetometer plasma probe and Lepedea^ proton 
data 

p0043 A7M4550 
Solar wind compressed magnetic field in sunward 
magnetosphere and extended geomagnetic tail 
observation by Pioneer 7 spacecraft 

pO(M9 A7 1-30028 
Solar wind ion thermalization in earth bow shock 
by counterstreaming instability related to interplanetary 
magnetic field 

p0050 A7 1-31774 
Magnetotail changes relationship to solar wind 
magnetic field and magnetospheric substorms from 
ground and satellite data 

p0051 A7 1-33944 
Nonthcrmal electrons interaction with electron 
plasma oscillations and HE transverse waves in 
upstream solar wind. 

p0052 A7 1-37353 
Suprathermal electron beam induced HF wave 
instability in solar wind upstream from earth bow shock, 
interpreting OGO 5 observations 

p0053 A7M3158 
Solar wind lO-9900cV electron flux, evaluating energy 
transport in plasma rest frame 

p0055 A72- 13507 
Large amplitude Interplanetary solar wind 
discontinuities observed by OGO-5 plasma 
spectrometer and magnetometers, considering magnetic 
drift waves mechanism for plasma turbulence 
generation 

p0058 A72-29378 
Earth-solar wind bow shock structure from OGO-5 
observations during passage from interplanetary 
medium into magnetosheaih 

p0058 .\72-2937U 

Detection of soiar-wiad electron plasma frequency 
fluctuations in an ‘■'hliqne nonlinear 
magnctohydrodynamic wave. 

p006I A72-35610 

Substorm related changes in the geomagnetic tail: 
The growth phase. 

p0064 A72-44856 
Solar wind interaction with geomagnetic field, 
discussing magnetosphere polar cusp region and 
geomagnetic tail neutral sheet structure 

p0065 A73- 13871 

Direct measurements of solar-wind fluctuations 
between 0.0048 and 13.3 Hz. 

p0068 A73-23539 

The prevalence of second harmonic radiation in type 
3 bursts observed at kilomctric wavelengths. 

p0071 A73-32964 

Solar wind density model from km-wave type 3 
bursts. 

p0071 A73-32965 

Satellite studies of magnetospheric substorms on 
August 15, 1968. 2: Solar wind and outer 

magnetosphere. 

p007l A73- 33450 

Solar wind and magnetosheaih electron temperature 
measurements by triaxial electron analyzer onboard 
(XjO- 5. presenting data for bow shock 

p0075 A 73-45 112 
Shock system of February 2. 1969 — solar wind 
observations 

p0075 A74- 12627 

The solar cycle variation of the solar wind helium 
abundance 

{B22609-0001 p01l4 

( omputalion of velocity, temperaiurc, and density 
of solar vsinil plasma, using aimudc-sMbili/ed plasma 
detectors on OCjO-5 

IN ASA-CR- 125063) p00‘>6 N72- 14808 

Electric field oscillations m upstream solar wind, 
using (XjO- 5 observations 

p0099 N7 3- 10789 


Development of model of scattering of solar Lyman 
alpha from spatial distribution of neutral hydrogen in 
interplanetary space 

pOlOO N73-10813 
DifTcrential energy spectra of cosmic ray protons and 
helium nuelci dominated by solar modulation of local 
intcrstcll.ir spectra, and numerical solutions to transport 
equation 

lNAS\-fR- 1302981 pOlOO N73- 15837 

Reply 

INASa'-TM-X- 702151 pOI08 N74-74627 

SOLAR X-RAYS 

Solar flare energetic X-ray events detected by onboard 
satellite ionization chambers, studying relationship to 
radio burst and space particle emission 

p0009 A67-41232 
Highest differential energy range of X rays during 
July [966 solar flare suggests nonthcrmal 
bremsstrahlung origin of hard flare X rays 

pOOn A68-I7769 
Solar flare X ray bursts detected by (XjO spacecraft 
correlated with radio emission and solar flare electron 
and proton events 

pOOll A68-22450 
10-50 kev solar flare X ray bursts observed by <X50 
satellites and correlated with radio bursts and energetic 
partick emission 

p00l4 A68-35480 
Peaks and time intensity profile of energetic X rays 
and cosmic rays observed by CXjO- 3 ion chamber on 
May 23, 1967 flare event 

p0020 A69-22182 
Spectral intensity of high energy solar X rays observed 
during July 7, 1966 polar event with satellite OGO 3. 
suggesting nonthcrmal bremsstrahlung orisin 

p0020“ A69-23753 
Center lo limb variation of solar hard .X ray bursts, 
suggesting inverse Compton effect and bremsstrahlung 
from anisotropic electrons 

p0023 A69-33055 
Geomagnetic crochets time relations to solar X rays, 
radio bursts and flares 

p0023 A69-34227 
Solar X ray detector aboard OGO 5 satellite observing 
two components in energetic solar X ray bursts, 
attnbuting impulsive component to bremsstrahlung 
p0026 A69-40775 
Solar X ray flux measuremciits frem OGO 4, 
comparing peak flu.xes before, during and after flares 
with !QSY data 

p0027 A 69-436 1 1 
Hard ,X-ray pulse identification with formation of 
bniiianl kernel (1M2 September 1968) flare by 
comparison with optica) data 

p0030 A70-25746 
Soft solar X rays cyclic variation from satellite 
observation, noting relation to sunspot group magnetic 
field complexity 

p0039 A 70-43 301 
Solar X-ray flare temperature and emission measure 
profiles using OGO 5 satellite detector, interpreting 
energy dispersion of peak limes 

p0040 A70-45768 
Solar flare X ray and radio wave emission 
measurement by OGO-4 and Solrad-9 satellites 

p0042 A7 1-14046 
Impulsive solar flare X rays .spectral characteristics, 
examining electron energy, bremsstrahlung, microwave 
bursts and particle escape, collisions and injection 
p0CM3 A71-15937 
Impulsive hard X ray and far UV emission during 
solar flares 

p0046 A7M9825 
Ionospheric absorption relation to solar X-ray flux 
enhancement during short wave fade-outs from OGO-4 
and Solrad 9 satellites 

p0046 A7 1-203 1 8 
Solar flare mode), computing thermal X ray 
emission 

pO046 A7 1-20945 
Soft solar X-ray bursts character! stic.s, tliscussing 
temporal and intensity differential distributions, flux 
measurements and decay time 

p0048 A7 1-27654 
S*)ft X-ray and microwave observations of hot regions 
iti solar flares. 

p0060 A7:.-35089 
H alpha subflarc associated X-ru> burst of 10 (Dclober 
1970 observed by balloon-borne sciniillaior and OGO 
5 and SOLRAD 9 satellites 

p0064 A 73- 11389 
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SPECTROMETERS 


The role of energetic electrons in the correlation of 
meter and decimeter type ill bursts with 4 keV X-ray 
emission. 

p0064 A73> 11391 

X-radiation (E greater than 10 keV), H-alpha and 
microwave emission during the impulsive phase of solar 
flares. 

p0066 A73-17041 
Evidence for a common origin of the electrons 
responsible for the impulsive X-ray and type 3 radio 
bursts. 

p0067 A73-20766 
Acceleration of electrons during the flash phase of 
solar flares. 

p0079 A74-30287 

Rise lime in 20-32 keV impulsive X-radialion. 

p0080 A 74-38468 

Solar X ray contribution to E layer ionization 
(NASA-CR-73884) p0088 N69-17412 

Solar X ray indication of flare activity 
lAD-686662) p0090 N69-32730 

Electron density profiles and production rates 
associated with 30 Jan. 1968 large X ray flare event 
(RSD-63) p0096 N7 1-36 131 

SOLID STATE DEVICES 

Energy spectra and abundances of elements He 
through Si of galactic cosmic ray above 20 Mev per 
nucleon in nuclear charge range between 2 and 26 
p0006 A67-I1687 
Solid state detector for electron spatial distribution 
measurements on OGO-6 satellite, discussing design 
emphasizing reliability 

p0024 A69-36676 
Measurements of electron detection efficiencies in 
solid state detectors. 

p006l A72- 39401 

SOI N DING ROCKETS 

Design, construction, lest and flight use of electronic 
portions of research instruments on rockets and 
satellites for solar ultraviolet radiation 
[NASA-CR- 110906) p0094 N7I-10358 

Neutral and ion mass spectrometer experiment 

S5015 

fNASA-CR-96663] pOllO N74-77537 

SPACE. ENVIRON ME NT SIMCLATION 

Continuous-channel electron multipliers degradation 
in spacecraft environment simulation laboratory 
equipment 

p0021 A69-29565 

SPACE EXPLORATION 

The Orbiting Gcophyvicai Observaiory - tool for 
space research 

[NASA-TN-D-1430J p0082 N62-1S033 

Small Explorer and large orbiting observatory elasses 
of scientific satellites 

[NASA-TM-X-552611 p()083 N65- 29783 

SPACE VEHICLE CHECKOI T PROGR AM 

Orbiting geophysical observatory spacecraft and its 
qualification and acceptance testing 

p0002 A63-23249 

spacecr aft COMMl NICATION 

Description of instrumentation on the Orbiting 
Geophysical Observatory (OGO) 

pOOOl A63- 13629 

OGO structure and systems covering thermal and 
attitude controls, power plant, communications, 
tracking and data handling 

p0002 .A65- 14349 

Latitudinal cut-off of manmade VLF signals in short 
path through ionosphere to OGO 2 satellite, noting 
strong noise following signal cut-off 

p002l A69-28958 

Reducing radio-frcquency-interfcrencc from 
spacecrafts in the frequency range from 20Hz to 200 
KHz 

[B00969-000) pOin 

The feasibility of a sub-LF satelliie-io-submarine 
communication downlink VLF noise levels in the 
ionosphere 

[AD-769139] p0l04 N74-I5857 

spacecraft CONTX Ml nation 

OGO-6 surface contamination by outgassing in space 
environment and decontamination by sputtering and 
desorption 

[NASA-CR-117138) p0094 N7 1-20207 

Removal of surface contamination by pla.sma 
sputtering 

[NASA-CR- 1392W1 pOI09 N74- 74659 

Si>\CKC RAFT DESIGN 

Orbiting Geoph . '■is.ai Observatories. 1, 2, and 3 
pOIOS N 74-74623 

spacecraft^ electronic EQl ipment 

OGO spacecraft EMI in 50 kHz to 4 MHz range 
p0089 N69- 25437 


OGO 3 experiment to measure physical parameters 
of picogram size dust particles in cislunar and near earth 
space 

[NASA-CR- 121477) n0096 N71-33768 

SPACECRAFT ENVIRONMENTS 

Continuous-channel electron multipliers degradation 
in spacecraft environment simulation laboratory 
equipment 

p0021 A69- 29565 

Energy distribution of photoclectrons emitted from 
a surface on the OGO-5 satellite and measurements 
of satellite potential. 

p0076 A 74- 17648 

SPACECRAFT INSTRLMENTS 

Description of satellite instrumentation for 
atmospheric composition measurements 

pOOOl .A63-I2209 
OGO cosmic ray measuring device involving charged 
particle detectors to measure spectra and chemical 
composition over selected energy intervals 

p0012 .A68-27615 
Temperature gradient and thermal effects on ceramic 
transducer sensors used on spacecraft for cosmic dust 
experiments 

p0013 A68-29467 
Electron trap behavior on charged spacecraft, 
obtaining expressions for current to aperture and 
internal retarding electrodes for all apertures and 
spacecraft potentials 

p0022 A69-31976 
OGO 4 UV airglow spectrometer consisting of 
Ebert-Fast ie monochromator and photomultipliers with 
cesium telluride and cesium iodide channels 

p0025 A69-36682 
OGO 5 spacecraft detector instrumentation for 
measuring electrostatic and electromagnetic waves 
electric fields with coupled antennas, describing in-flight 
operation 

p0023 A69-36683 
Spacecraft surface secondary electron emission effects 
on electron trap measurements in magnetosphere and 
solar wind, noting agreement with positive ion 
densities 

p0027 A70-13994 

Fluxgale and Ru vapor magnetometers for space 
measurements over wide field intensities, reducing 
electronic phase shift and experiment weight 

p0032 A70-30045 
Spacecraft sheath structure, potential and velocity 
effects on ion current measurements by traps and mass 
spectrometers 

p0038 A7(MI087 
LOGO Iriaxial search coil magnetometer Final 
Engineering Report 

[NASA CR- 100619) pOI08 N 69-72494 

Instrumentation for radio astronomy measurements 
aboard the OGO- 1 and OGO-3 spacecraft. Part 2. 
Technical 

[NASA-CR- 139257) p0108 N74-74631 

SPACECRAFT LAL NCHING 

Orbiting Geophysical Observaiory vibration 

magnitude and spectra due to launch acoustic 
environment determined from simulation tests 

p0002 A65- 19503 

Shadow and heat input data for S-50 (POGO) 
(NASA-TM-X-551531 p0083 N65-18269 

SPACECRAFT MOTION 

Spacecraft sheath structure, potential and velocity 
effects on ion current measurements by traps and mass 
spectrometers 

p0038 A 70-4 1087 
Visual presentation of motion and orientation of 
Orbiting Geophysical Observatory 
[NASA-TN-D-2918) p0083 N65-29296 

Relationship of perigee motion of .satellite orbit to 
latitude and local lime 

[NASA-TM-X-557031 p0085 N67- 18763 

SPACECRAET POWER SL PPLIES 

Power requirements for satellites or spacecraft 
carrying communications *or daia-processing 
equipment 

p0002 A64- 11240 
Orbiting Geophysical Observatory electric power 
subsystem design innovations including power supply, 
solar array output and battery charge control 

p0003 A65- 19528 

Orbiting Geophysical Observatory (OGO) for cosmic 
ray. radio .istmnumy and Gepenschem experiments 
including satellite docription and orbit data 

ptkX)3 A65-224J I 
Solar cell array angle to provide maximum power 
for spin .stabilized Orbiting Geophvsical Observatorv 
[NASA-TM-X-55186] fi0083 N65-21656 


SPARK < HAMBERS 

OGO-5 spark -chamber telescope for gamma-ray 
asiron4»iiy 

IB18277-000) p0113 

SPATIAI- DISTRIBtTlON 

low energy electron spatial distribution in 
in agnci*-' sphere obtained with OGO I and 3 indicate 
lower energies and higher densities occur during 
geomagnetic disturbances 

pool 2 A68-28348 
fallal variations in particle intensity near and inside 
magnetosphere during September 1966 solar cosmic ray 
events, noting magnetosphere screening effectiveness 
p0018 A69- 12740 
Resonant compression waves in geomagnetic tail 
estimated for frequency and spatial distribution by 
single layered two dimensional model 

p0028 A70- 15127 
Low energy protons omnidirectional intensity 
contours in outer radiation zone at magnetic equator 
p0030 A 70-23491 
Magtietospheric sudden impulses amplitude and rise 
time distributions observation by OGO 3 and 5 
satellites 

p0(W3 A71-17686 
Horczonial He distribution in upper atmosphere from 
OGO 6 mass spectrometric data normalization for 
altitude by Jacchia model atmosphere 

p0046 A71-21647 
L> man alpha sky background measurements by OGO 
5 satellite, discussing absolute emission rate, spatial 
variations and origin 

p0047 A7 1-24439 
High energy electron spatial distribution in plasma 
sheet from OGO 5 magnetometer experiments 

p0062 A 72-42406 
Diurnal latitudinal composition variations in light 
iuM tiuwgh fro.Ti OGO mass snectromeiricobscrvations. 
noting Tiiagnctic storm effects 

p0065 A73-11904 

Thcrimospheric wind effects on the distribution of 
hehuiR and argon in the earth's upper atmosphere. 

p007l A 73-33441 

SPECLRA 

Description of OGO-1 and OGO-J counting rale 
proeessffig and resulting data. Cosmic ray spectra and 
fluxes experiment on OGO-I and OGO-3 
[BO .37161)00] pOin 

Measurements of the primary cosmic ray electron 
spevirum between 20 MeV and 20tieV and us changes 
wiih iiirse 

iB0637.MX)0] pOn2 

SPECTRAL BANDS 

Rji’idcd chorus, VLF discrete emissions in 
magnetosphere in single variable frequency band with 
frequency depending on equatorial electron 
gyrofrequency 

p0023 A69-3I981 

SPECTRAL LINE WIDTH 

(X)0 5 satellite measurements of intensity and width 
of Lyman alpha line scattered bv hydrogen geocorona 
p0022 A69-314I2 

SPECTRAL REFLECTANCE 

Bidirectional reflectance at several wavelengths from 
moonlit earth observations by airglow photometer on 
OGO-4 satellite 

p0055 A72-13428 

SPECTRAL RESOLE TION 

Dynamic spectra of type 3 solar bursts from OGO-3 
antenna/ radiometer observations 

p0034 A70-34835 

SPEC! ROHE HOC R A PHS 

Hcliographic longitude distribution of the flares 
associated with type 3 bursts observed at kilometric 
wavelengths 

p0076 A74-14811 

SPECTROMETERS 

Tnaxial electron spectrometer, mounted on OGO-5 
spacecraft, measures flux and energy distributions of 
electrons, noting electron multiplier 

p0005 A66-23689 

Electron and proton spectrometer detector mounted 
on OGO-5. measureiiienls cover scve.n differential 
energy channels 

p0005 A66-23690 
Nonfoeusing grazing incidence monochromator 
winch utilizes planar gratings and collimating slit 

-V ^^ems 

p0005 A 66- 27 3 26 
(XjO- 5 plasma spectrometers for measuring total flux 
below 12 keV and energy (spectral density) of plasma 
pOOl?' A68-42739 


Vn-43 


o 

< 


o 


VO 

'wj 

vjn 


SPKCTROPMOTOMKTKRS 


SL BJECT iSDEX 


OGO 5 ion spci.tfomeier for mca>uhng oxygen. He 
and hydrogen ion coneemratu>n, noting functions as 
energetic partkte analyzer and proton energy 
distribution measurement eapabilily 

p(K)24 A69-36679 

Ultraviolet solar radiation research instruments for 
space vehicles 

(AFCRL-64-7731 p0083 N65- 14504 

Response characteristics of ioni/ation chamber and 
spectrometer experiments aboard Orbiting Geophy sical 
Observatory (OGO) 

[CR-87] p0084 N67-13710 

Magnetic Hall probe developed for use in 
spectrometer system aboard OGO-E satellite 
tUCRL-1465(VTl p0086 N67-30930 

Electron fluxes from 50 ItcV to 4 MeV in inner 
radiation bell by spectrometer on OGO I and 3 
(NASA-CR-100W81 p00S9 N69-19899 

Systems analysis of electron and proton spectrometer 
on OGO-E 

[NASA-CR- 109962] p0093 N70-28103 

Computation of velocity, temperature, and density 
of solar wind plasma, using attitude-stabilized plasma 
detectors on (XaO-5 

INASA-CR- 125063] p0096 N72- 14808 

OGO 1 and 3 speciromcler and ion chamber data 
on dynamic processes governing electrons in radiation 
belts, and applicability of diffusion theories and 
magnetic field models 

[NASA-CR-127455] p0098 N72-28802 

LLL electron and proton spectrometer on NASA’s 
Orbiting Geophysical Observatory 5 
INASA-CR-136218] p0104 N74-13165 

Data processing system for the intensity monitoring 
spectrometer flown on the Orbiting Geophysical 
Obscfvatory-F (OGO-F) satellite 
[NASA -CR- 136827] p0105 N74- 16940 

Electron spectrometer and integrating ion chamber 
for the OGO-1 and OGO-3 missions 
[NASA-CR-139263] p0109 N74-74639 

A double gamma-ray spectrometer to search for 

positrons in space 

pOl 10 N74-77446 

SPECTROPHOTOMETERS 

Ultraviolet solar radiation research instruments for 
space vehicles 

fAFCRL-64-7731 p0083 N65- 14504 

SPECTROPHOTOMETRV 

Satellite mubispecira! photometry data in airglow 
bands correlated with Joud characteristics and surface 
albedo variations 

p0028 A70- 15522 

SPF.CI RLM ANAIA sis 

Fast lime-resolved spectra of earth bow shock 
electrostatic turbulence based on broadband analog 
electric data from OGO-5 

p003l A70-29111 

Forbush decreases and long term cosmic ray particle 
intensity changes, investigating spectral variations 

p0044 A7M8137 
Magnctosphcric VLF banded emissions spectral 
analysis, investigating OGO-5 data by high time 
resolution sp>ectra) techniques 

p0047 A7 1-24788 
Auroral spectrum analysis in 1200-4000 A band, 
obtaining photon emission rates 

p0058 A72-26402 
Type 3 solar burst distinction from auroral type high 
pass noise via spectrum analysis 

p0062 A72-42043 
Solar electrons. galactic electron radiation 
modulation and spectrum of high energy cosmic ray 
electrons. 

p0071 A73-33293 

Geophysical properties of the ionospheric 
irregularities respimsible for radio scintillation, 

[AIAA PAPER 74-53} p0077 A74- 18754 

In situ measurements of the spectral charactensiics 
of F region ionospheric irreguianiics, 

p()078 A74-27695 
CompariM.)n of Cosmos-2l^ and OGO-D 
observations of mghtgluw in 1225 to 1350 A range at 
low geomagnetic latitudes 

p0096 N7 1 -34333 

SPHERIC AI. HARMONICS 

Geomagnetic field values obtained from OGO-2 
vatcUite-mouriled ruhiOmni vapor magnetometer 

p()007 Ah? -23 244 
Inicrnaiional gomiagnetic reference field model 
described by spherical harmonic coefficients with first 
and second time derivatives 

p0012 A68-26625 


Derivation of International Geomagnetic Reference 
Field with tables of spherical harmonic coefficients and 
lest results of various magnetic field models 

[NASA-TN-D-«2371 p0095 N7I-32190 

SPIKE POTENTIALS 

POGO ion chamber measurement of iom/ation by 
penetrating radiation, discussing spike intensity 

p00l7 A68-43450 

SPIKES 

High latitude ionization spikes observed by POGO 
spacecraft, noting frequency correlation with magnetic 
disturbances and development by high energy electron 
injections 

p002I A69-28950 

SPIN STABILIZATION 

Solar cell array angle to provide maximum power 
for spin stabilized Orbiting Geophysical Observatory 
lNASA-TM-X-55186] fi0083 N65-21656 

SPREAD F 

Positive Fc ion concentration relationship to 
equatorial spread F from OGO 6 satellite observation 
near magnetic equator 

p0054 A 72- 10902 

Equatorial spread F formation convective electric 
fields generation by neutral winds and conductivity 
caused by metallic ion concentrations 

p0070 A7 3-29988 

Ji cam area radio observations of temperature and 
electron density profiles, films of Spread F structure, 
and nighlglow emission intensities 
[NASA-CR-121984] p0096 N7 1-35437 

SPLTTERING 

Removal of surface contamination by plasma 
sputtering 

[NASA-CR- 139264) d0109 N74-74659 

STATISTICAL ANALYSIS 


Data collected by OGO-3 in detecting solar bursts 
[NASA-CR- 106640) p0091 N 70- 11147 

Statistical analysis of neutral and ion mass 
spectroscopy data for OGO-2 

(NASA-CR-1074081 p009l N70-14425 

Cosmic ray telescope for OGO 2 and 4 spacecraft 
— construction and flight of cosmic ray telescope on 
OGO-2 and 4 spacecraft 

[NASA-CR- 1372381 pOI06 N74- 19088 

Reduction and analysis of data from OGO-C.D ion 
chamber experiment 

[NASA-CR- 107 1«4) pOiIO N74-76923 

STATfSTICA.L COHRELATION 

Correlation of ground-based measurements of 
structured Pc 1 micropulsations with OGO-V 
piasmapausc observations. 

p0067 A 7 3- 2065 2 

STELLAR LI MINOSITY 


Early type stars radiant flux observation from OGO 
6 satellite 


p0044 A7 1-17975 

STELLAR RADIATION 

Early type stars radiant flux observation from OGO 
6 satellite 

p0044 A71-I7975 


STORMS 

Electron precipitation patterns and substorm 
morphology 

[B16756-0(X)1 p0ll2 

STRATOSPHERE 

Ozone vertical distribution in upper stratosphere 
determined from OGO 4 observations, describing 
calibration of satellite data and onboard 

instrumentation 


STRIATION 


p0023 A69-32645 


Drifting whistler frequency cutoff phenomena 
(siriations) observation in low latitude by POGO 
satellites, discus.sing interpretation based on 
propagation effect 

- p0052 A7 1-39746 

STRl CTl RAL DESIGN 


Design, lest evaluation, and performance failure 
analysis, of ion mass spectrometer for (XiO-F 
[Na’sA-CR- 111146] p0()94 N7J-I05XS 

SUDDEN lONOSPHERK DLSTl RBAN( ES 

Sudden magnetic field increase associated with July 
8, 1966 sudden commencement observed bv OGO 3 
satellite in magneloiail 

pt)OI8 \69-N:26 
Gcirmagnetic crochets time relations to solar ,\ rays, 
radio bursts and flares 

p0023 A69-34227 

Magnctosphcric subsiorm, 1972 

pOllO N74-77515 


SUNSPOT C YC LE 

Studies of primary cosmic rays with ionization 
chambers. — rigidity response of ionization chambers 
in high atmosphere and deep space (or study of rigidity 
dependence of solar cycle modulation of primary cosmic 
ray 

p0006 A 66-34768 
A model ionosphere for mid-day and mid-latitude 
during sun.spot minimum 

[SMUP-4) p0l09 N74- 74635 

SUNSPOTS 

Soft volar X rays cyclic variation from satellite 
observation, noting relation to sunspot group magnetic 
field complexity 

p0039 A70-43301 
Solar cosmic ray activity near sunspot maximum, 
discu.sMng events of 18 November 1968 and M April 
1969 

p0044 A71-18158 
Solar optical flares association with type 3 bursts from 
OGO-3 observations, suggesting temporary creation or 
enhancement of electron stream propagation by 
filament or sunspot structure change 

p0045 A7 1-19724 
A nHKtel ionosphere for mid-day and mid-latitude 
during sunspot minimum 

[SMUP-4] p0109 N74-74635 

SUPERtXXJLING 

OGO-6 measurements of supercooled plasma in the 
equatorial exosphere. 

p0068 A73-22066 

SUPERNOVAE 

Gum Nebula size, density and electron temperature 
data from RAE-1 and OGO-5 satellites and ground 
based telescopes observations, correlating with Vela X 
supernova outburst 

p0052 A7 1-35409 
Search for brief celestial X-ray bursts. — supernovae 
or gamma ray flare stars origins 

p0078 A74-30149 

SI RFACE REACTIONS 

Probe for measuring energy transfer between satellite 
and upper atmosphere 

p0004 A66-15922 
Gas-surface energy transfer experiment on OGO-6 
satellite, measuring upper atmosphere kinetic energy 
flux to determine accommodation and drag coefficients, 
density, etc. 

p0024 A69- 36680 
Role of gas-surface interactions m the reduction of 
OGO-6 neutral particle mass spectrometer data. 

pOG73 A73-38'941 

Gas-surface inieracuon studies 
i B 20296-000] pOl 1 3 

[..sii umcnt report for design of the gas-surface energy 
transfer experiments for OGO-F 
1820953-000] p01!3 

Initial results from OGO-6 gas-surface experiment 
(B 20954-000] p0113 

Oxygen atom recombination reactions with solid 
surfaces for mass spectrometer atomic oxygen 
composition correction in upper atmosphere 
[NASA-CR-106805] p0091 N70-1 1727 

SYNOPTIC MEASUREMENT 

Synoptic survey for the neutral line in the magnetotail 
during the subsiorm expansion phase. 

p0073 A73-36275 

S\ NOPTIC METEOROLOGY 

Global characteristics in the diurnal variations of the 
thermospheric temperature and composition. 

p0077 A74-21693 

S\ STEMS ANALYSIS 

Systems analysis of electron and proton spectrometer 
on OGO-E 

[NASA-CR. 109962] p0093 N70-28103 

SN STEMS ENGINEERING 

Discussion of a management program for evaluation 
of aerospace systems design - Orbiting Geophysical 
Observatory (OGO) is used as an example 

pOOOl A63-13537 
Design of a simple attitude positioning control system 
for an orbiting geophysical observatory 

p0602 AW- 10864 
Orbiting Geophysical Observatories. 1, 2, and 3 
p0108 N74-74623 


T 


TABLES (DATA) 

Trapped electron environment in inner and outer 
radiation bells • tables and graphs 
[NASA-SP-3024-VOL-2] p0084 N66-35685 
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VI 1-44 


SL IiJECT I \DE\ 


TRANSDLCKRS 


Graphicjl and tabular summaries of ioni/ation rates 
m space recorded b> OGO spacecraft ion chambers 
[NASA-CR-J07886I pOW2 N70- 17448 

DerivalicHi of InlemationtU Geomagnclic Reference 
Field with tables of spherical harmonic coefficients and 
test results of various magnetic field models 
[NASA-TN-D-6237] p0095 N71-32190 

TFLEMETRV 

Description of instrumentation on the Orbiting 
Geophysical Observatorv (OGO) 

pOOOl A63-13629 
Recent studies of magnctospheric electric field 
emissions above the electron gyrofrequency. 

p0067 A73- 19254 
Ultraviolet solar radiation research instruments for 
space vehicles 

[AFCRL-64-7731 p0083 N65-I45(W 

Processing of total field magnetometer data from 
OGO-2 satellite 

INASA-TM-X-558221 p0085 N67-30147 

TEMPERATE REGIONS 

Ionospheric electron density response to geomagnetic 
storms at midlatitudes, noting diurnal variations 
detected by ATS 3 VHF signals 

p0038 A 7040479 

TEMPERATURE CONTROL 

OGO structure and systems covering thermal and 
attitude controls, power plant, communications, 
tracking and data handling 

p0002 A65* 14349 

TEMPERATURE DISTRIBUTION 

Magnetosphere temperature distribution model 
noting heat fluxes due to low electron density, large 
mean free path, turbulent heat transfer, etc. 

p00I5 A68-38423 
Global temperature distributions from OGO*6 6300 
A airgiow nicasurements. 

p0077 A74-23679 
Dynamic diffusion concept for calculating diurnal 
thermospheric temperature characteristics 

p0094 N7 1-25265 

TEMPERATURE EFFECTS 

Temperature gradient and thermal effects on ceramic 
transducer sensors used on spacecraft for cosmic dust 
experiments 

pool 3 A68-29467 
Soft X-ray and microwave observations of hot regions 
in solar flares. 

p0060 A 72-35089 

TEMPERATI HF r.R \DIENTS 

Temperature gradient and thermal effects on ceramic 
(ransduccr sensors used on spacecraft for cosmic dust 
experiments 

p00l3 A68-29467 

TEMPERATI RE MEASUREMENT 

Ionospheric ion temperature measurements by 
retarding potential analy/cr on OGO-6 satellite 

p0039 A70-43840 
Solar X-ray flare temperature and emission measure 
profiles using OGO 5 satellite detector, interpreting 
energy dispersion of peak times 

p0040 A7045768 
' Errors in ion and electron temperature measurements 
due to grid plane potential, nonuniformities in retarding 
potential analyzers 

p007l A73-33436 
Solar wind and magneioshcath electron temperature 
measurements by triaxial electron analyzer onboard 
OGO-5, presenting data for bow shock 

p0075 A73-451I2 
Neutral wind velocities calculated from temperature 
measurements during a magnetic storm and the 
observed ionospheric effects 
(B19920-000) p0M3 

TEMPERATI RE PROFILES 

Jicamarca radio observations of temperature and 
electron density profiles, films of Spread F structure, 
and nighlglow emission intensities 
[NASA-CR-121984] p0096 N71-35437 

TERRESTRIAL D! ST BELT 

incondusiveness of satellite measurements of 

micromeieoroid fluxes using piezoelectric microphone 
detectors in supporting hypothesis of cloud of dust 
surrounding earth 

p0006 A66-412l.^ 
Micromeieoroid experiments on OGO 2 and OGO 

4 satellites, measuring velocity, masses and particle 
orbits in earth du>i cloud 

p0027 A 70- 1 {>444 

lESl EQl IPMENT 

Orbiting geophysical observatory spacecraft and its 
qualification and acceptance testing 

p0002 A63-23249 


Single axis test program ahd simulator for vehicle 
dynamics in free space lo test attitude control system 
of Orbiting Geophysical Observatory (OGO) 

p0002 A64-27303 

TEST FAaLITIES 

Orbiting Geophysical Observatory vibration 
magnitude and spectra due to launch acoustic 
environment determined from simulation tests 

p0002 A65- 19503 

THERMAL CONDUCTIVITY 

Midlatitude red arc observations by satellite and 
ground station, suggesting thermal conduction theory 
of formation from ionospheric electron and ion 
temperatures and densities 

p0061 A72- 35989 

THERMAL DIFFUSION 

Ion temperature gradient along magnetic field lines 
in outer plasmaspherc by thermal diffusion equations 
compared with electron temperature observations 

p003l A7&-26568 

THERMAL EMISSION 

Solar flare model, computing thermal X ray 
emission 


THERMAL PLASMAS 


p0046 A7 1 -20945 


Earth thermal plasmaspherc contraction subsequent 
to solar flare obtained from ion mass spectrometers 
on OGO satellites 


p0020 A69-23777 
Plasmapause irregular structure and position 
indicated by measured distributions of hydrogen and 
helium thermal positive ions in duskside 
magnetosphere 

p003l A70-29185 

M agnetosphcric thermal plasma electron density 
measurement during solar flare by OGO-5 satellite 
p0036 A 70- 375 13 
Thermal plasma model along magnetic field lines 
outside plasmaspherc with sharp density giadient in 
equatorial plane, using OGO-4 ion composition 
measurements 


p0038 A70-41057 
Nighttime plasmapause and thermal ion plasma 
structures relationship to micropulsations, considering 
excitation in post storm recovery and diurnal plasma 
bulge regions 

p0056 A72-I7453 
Atmospheric model for thermal plasma near 
equatorial plasmapause 

d0095 NT 1-25270 

THERMAL RADIATION 


Shadow time and heat input of LGO salelhte 
(NASA-iM-X-55014] p(X)S2 

THERM ALIZA! ION (ENERGY ABSORPTION) 

Solar wind ion ihermali/ation in earth bow shock 
by counlcrsireamiag insiability related to interplanetary 
magnetic field 

p0050 A7 1-3 1774 

THERMODYNAMIC EQUILIBRIUM 

Light ion abundance measurements of OGO satellites 
and field aligned diffusive equilibrium theory with 
temperature and concentration latitudinal variations 
p0021 A69-25157 

THERMOELECTRIC C(X)LING 

The rmoclectrically -cooled quartz crystal 

microbalance — monitor of surface contamination as 
function of temperature 

p0103 N74-10255 

THERMOSPHERE 

Lyman alpha radiation scattering observation by 
satellites, obtaining geocoronal atomic hydrogen 
distribution in thermosphere and exosphere 

p0042 A71- 14028 
Seasonal density variations in thermosphere and 
exosphere, obtaining model from Explorers 19 and 39 
drag measurements for comparison with OGO-6 mass 
spectroscopy 

p0051 A7 1-33802 
Magnetic storm effects in atmospheric neutral 
composition, noting thermospheric wind circulation 
role due to Joule heating within auroral zone 

p0058 A72-24957 

Thermospheric composition variations in south polar 
regions during magnetically quiet periods from OGO-6 
observations, considering atmospheric heating by 
electron precipitation cyclic variations 

p0060 A 7 2- 3 2964 
Theoretical model for the latitude dependence of the 
thermospheric annual and semiannual variations 

p(XJ66 \73- 15538 
Parametric description of thermospheric ion 
composition results 

p0067 A73- 19255 


Moignciic control of near equatorial neutral 
thei fTXiVNphcre. calculating F region ionization anomaly 
and iTjolecular nitrogen and atomic oxygen density 
latitesidinal variations 

p0069 A73-26997 
Auroral heating and the composition of the neutral 
atmcwqshere. 

p0069 A 73-27602 
EiK-rgy and diffusive mass transport relation to 
thermospheric circulation, composition, temperature 
and mass density from three dimensional two 
ainsiduent magnetic storm model 

p0070 A 73- 29975 

Equatorial ionospheric anomaly related neutral 
thermospheric composition variation observation from 
OGO-6 mass spectroscopic data, noting static diffusion 
mcxkcl limitations 

p0070 A73-31767 
Empirical model of global thermospheric temperature 
and composition based on data from the OGO-6 
quadvrupoie mass spectrometer. 

p0076 A74- 18376 
Glicxha] characteristics in the diurnal variations of the 
ihernreaspheric temperature and composition. 

pOOll A74-21693 

The A<r composition in the thermosphere. 

p0078 A 74-29960 
Heatimg of the high-latitude thermosphere during 
magmclKally quiet periods. 

p0080 A74-34027 
Globiai empirical model of thermospheric 
composition based on OGO-6 mass spectrometer 
mcasuncments 

|B!624«-O00j p0II2 

Diurnal variation of the neutral thermospheric winds 
determaned from incoherent scatter radar data 
IB22WGOOO] p01I4 

■All upper limit to the product of NO and O densities 
from 105 lo 120 Km 

IB22606-000] p0U4 

Dynamic diffusion concept for calculating diurnal 
ihcrnuisphcric temperature characteristics 

p0094 N7 1-25265 
Thccmosphcric composition and density, measured 
by neutral mass spectrometer onboard OGO-6 
satellite 

pOIOl N73-17946 
Mechanism and rates of atmospheric mixing in lower 
ihermosphcrc including heat input 
[NASA-CR -1357891 pOlOi .N73-33321 

N arraliofs in •hermosnheric composilion: A model 
baved on mass-spec! mmeter and s;uellite-drag data 
|N\S\-rR4 36192) p0lO4 N74- 124^^9 

TIME DEPENDENC E 

Geomagnetic crochets time relations to Noiar X rays, 
radio bursts and flares 


p0023 A 69- 34227 
Magnetic activity effect on magnctospheric 
plasmapause position, measuring ion concentrations as 
function of local time from (XiO 5 observations 

p0029 A 70- 18530 
l atitude and local time dependence of precipitated 
low-cncf^y electrons at high latitudes. 

p0074 A73-419I4 

TIME FUNCTIONS 


Relationship of perigee motion of satellite orbit to 
latitude and local time 

(NASA-TM-X-55703] p0085 N67- 18763 

TIME LAG 


Solar protons delayed access into polar regions during 
2 November 1967 solar particle event, discussing 
north-south asymmetry 

p0027 A69-43183 

Energy dependent lime lag in the long-term 
modulation of cosmic rays. 


TIME RESPONSE 


p0067 A73- 19252 


Solar flare electrons at 10- 200 MeV region, discussing 
energy spectra and time history 


trajectory analysis 


p0044 A7 1-1 8 170 


Comet Bennett /1969 i/ spectrograms, discussing 
linear diameter, trajectory, Lyman alpha emission and 
hydrogen mass 

p0039 A 70-42468 
Shadowing of electron azimuthal-drift motions near 
the noon magnetopause, 

p(X)65 A73- 12442 

TK^NSI)^ ( ERS 

Temperature gradient and thermal effects on ceramic 
transducer sensors used on spacecraft for cosmic dust 
experiments 

pOOI3 A68-29467 
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TRANSPORT PROPERTIES 


SUBJECT I SDEX 


TRANSPORT PROPTRTIIS 

Transport of soiar flare protons; Comparison of a 
ne» analytic model vkith spacecraft measurements 
(B 10763.000) poll 2 

TRANSVERSE WAVES 

Nonlhcrmal electrons interaction with electron 
plasma oscillations and HF transverse waves in 
upstream solar wind. 

p0052 A7 1-37353 

TRAPPED PARTin FS 


Alpha particle proton ratio of geomagnetic field from 
data from charged-particle telescope on OGO I 
satellite 


p0009 A67-37412 
Geomagnetically trapped protons and alpha particles, 
analyzing OGO 4 data 

p0027 A69-43184 
Spacecraft surface secondary electron emission effects 
on electron trap measurements in magnetosphere and 
solar wind, noting agreement with positive ion 
densities 

p0027 A7CM3994 
Geomagnetic dipole field disturbances by trapped 
particles, calculating self consistent equilibrium 
configuration for ring current dipole moments 

p0034 A70-31905 
Trapped particle population changes associated with 
solar events, discussing solar wind discontinuity effects 
on magnetosphere 

P9036 A70-37487 
High latitude observation of precipitating electron 
spikes by polar orbiler OGO 4 satellite, noting 
population dependence on local trapping limit 

p0060 A72-35591 
Electron polar cap and the boundary of open 
geomagnetic field lines. 

p0063 A72-44522 
. Trapped electron environment in inner and outer 
radiation belts - tables and graphs 
fNASA-SP.3024-VOL-2} p0084 N66-35685 

Models of trapped electron environment of inner 
radiation belt at synchronous orbit altitudes 
tNASA-SP.3024-VOL-3| p0085 N67-I9899 

Temporal variations of 40 keV electrons in 
magnetosphere during and after magnetic storm on 
April 18. 1965 

[NASA-CR.85905] p0086 N67-31362 

Reduction and analysis of trapped and precipitating 
electron data from OGO 6 spectrometer experiment 
F-16 

[NASA-CR-I30I37] pOlOO N73- 15863 

Inslrume.nt report for a trapped radiation experiment 
for EGO (S-49) {OGO-D 

[NASA-CR- 140528) p0109 N74-769II 

TRI AXI AL STRESSES 

POGO tria.xial search coil magnetometer 
[B2 1207-000) pOH3 

TROPICAL METEOROLOGY 

Effects of inlerhcmisphcrc transport on plasma 
temperatures at low latitudes. 

p0074 A73-41919 

TROPICAL REGIONS 

Tropical UV nightglow measurement by Ogo-4 
spectrometer, considering ionospheric recombination 
excitation mechanism 

p0037 A70-39338 
C, N and O nuclei abundances in radiation belt near 
geometric equator, using data obtained by OGO-5 
satellite in 1968 


p004l A71-13475 
Multiple magnetopause crossings in equatorial plane 
by OGO 5. showing magnetopause motion composed 
of two oscillations 

p0046 A7I-21631 
Atomic oxygen green line emission in nightglow from 
OGO-F photometer obsenations. calculating tropical 
F region electron density spatial distribution 

p0060 A72-35604 
Theoretical calculations of the F-region tropical 
ultraviolet airglow intensity. 

p0062 A72-42418 
Magnetic field strength change in equatorial 

plasmasphere, considering quiet ring current as 
equatorial sheet current extension of neutral sheet 
current in magneiospheric tail 

p0064 A73-I1732 

TROIGHS 

The equatorial helium ion trough and the 
geomagnetic anomaly 
!B22334-(XK)) ’ pOlU 

The measurement of cold ion densities in the plasma 
trough 

1B22610-0001 p0tl4 


VIl-46 


Tl RBI LENCE 

Fast time-resolved spectra of earth bow shock 
ekctrostaiic turbulence based on broadband analog 
electric data from OGO-5 

p003l A70.29111 

TWILIGHT GLOW 

Satellite ultraviolet measurements of nitric oxide 
fluorescence with a diffusive transport model. 

p0074 A 73-4 1925 

TYPE 3 Bl RSTS 

Dy namic spectra of type 3 solar bursts from OGO-3 
antenna/radiometer observations 

p0034 A 70- 34835 
Solar optical flares association with type 3 bursts from 
OGO-3 observations, suggesting temporary creation or 
enhancement of electron stream propagation by 
filament or sunspot structure change 

p0045 A7I- 19724 
Interplanetary electron associations with type 3 sijlar 
bursts, using dccametric OGO 3 and solar geophysical 
observations 

p0054 A71-43176 
Type 3 solar burst distinction from auroral type high 
pass noise via spectrum analysis 

p0062 A72-42CM3 
The role of energetic electrons in the correlation of 
meter and decimeter type 111 bursts with 4 keV X-ray 
emission. 

p0064 A73-II391 
Type 3 radio bursts correlation with solar flares and 
electron events from OGO 5, IMP 5 and Explorer 35 
observations 

p0066 A 73- 17047 
Evidence for a common origin of the electrons 
responsible for the impulsive X-ray and type 3 radio 
bursts. 

p0067 A73 20766 
The prevalence of second harmonic radiation in type 
3 bursts observed at kilometric wavelengths. 

p007I A73-32964 

Solar wind density model from km-wave type 3 
bursts. 

p007l A 73- 32965 
Decay time of type 3 solar bursts observed at 
kilometric wavelengths 

p0074 A73-41497 
Hcliographic longitude distribution of the flares 
associated with type 3 bursts observed at kilometric 
wavelengths 

p0076 A 74. 148 1 1 
Acceleration of electrons in the absence of detectable 
!>ptical flares deduced from type 3 radio hursts. H-a!pha 
activity and soft X-ray emission 
(B22607-000) p01l4 

Solar burst lime profiles and dynamic .spectra for 

calculating theoretical values for Type 3 burst 
characteristics 

(NASA-CR- 107031] p009l N70-1222I 

Analysis of data on Type 3 bursts measured by OGO-5 
satellite 

[NASA-CR- 122393] p0097 N72-23118 


L 


I LTR AVIOLET PHOTOMETRY 

Determination of the soiar Lyman-alpha flux 
independent of calibration by ultraviolet observations 
of Comet Bennett) 

p0076 A74-15496 

I LTRAVIOLET RADIATION 

Nonfocusing grazing incidence monochromator 
which utilizes planar gratings and collimating slit 
systems 

p0005 A66-27326 
CV oxygen nightglow observation by OGO-4, 
examining ion-ion neutralization and radiative 
recombination production mechanisms 

p0037 A70-39344 
E.vUaicrrcstrial ultraviolet radiation and the 
parameter of the HI medium near the sun. 

p0073 A73-39074 
Ultraviolet solar radiation research instruments for 
space vehicles 

(AFCRL-64-773] p(X)S3 N65-U504 

Design, construction. tcM and flight use of electronic 
portions of research instruments on rockets and 
satellites for solar ultraviolet radiation 
[NASA-CR- 1 10906) p(X)94 N71- 10358 


ULTRW lOLET SPECTR A 

UV <XjO observations of atomic hydrogen and 
oxygen in airglow, comparing results to exospheric 
models of hydrogen geocorona 

. p0022 A69-31400 

I LTRA%TOI.ET SPECTROMETERS 

OCiO 4 UV airglow spectrometer consisting of 
Ebert Fastie monochromatorand photomultipliers with 
cesiurc idturide and cesium iodide channels 

p0025 A69-36682 
Satellite ultraviolet measurements of nitric oxide 
fluorescence with a diffusive transport model. 

p0074 A73-4I925 
Telemetry instruments aboard space vehicles for study 
of so4ar ultraviolet radiation monochromator, 

specipomcter. and radiation counter 
[NASA-CR-6f)74) p0083 N65-29678 

Sin^ospheric ozone vertical distribution as 

deterrwined by ultraviolet spectrometer on polar orbiting 
OOa-4 satellite 


ULTR AVIOLET SPECTROSCOPY 


P0090 N 69- 26549 


Trt^ncal UV nightglow measurement by Ogo-4 
spectrometer, considering Ionospheric recombination 
excitalion mechanism 


p0037 A70-39338 

I PPER ATMOSPHERE 

Prol^ for measuring energy transfer between satellite 
and ufxper atmosphere 

p0004 A66- 15922 
Hydrogen and He ion distribution measurements, 
noting seasonal and local magnetic time variability 
p0022 A69-31326 
Gasr-surfacc energy transfer experiment on OGO-6 
satellite, measuring upper atmosphere kinetic energy 
flux to determine accommodation and drag coefficients, 
density , etc. 

p0024 A 69- 36680 
HorCiZonta! He distribution in upper atmosphere from 
OGO 6 mass spcctrometnc data normalization for 
altitude by Jacchia model atmosphere 

p0046 A71-21647 
Ncuurad H concentration in upper atmosphere during 
solar miinimum, using ion thermal energies from rocket 
and saicSlite mass spcctromctric. radio and proton 
whistler measurements 


p0054 A72- 10361 
Disiribtaion of hydrogen and helium in the upper 
atmosphicrc. 

p0064 A72-45593 
ThermhONphcric wind effects on the distribution of 
helium atmi argon in the earth’s upper atmosphere. 

p0071 A73-33441 

D.strifciiiion of atomic oxygen m the upper 
omosphsre deduced from OGO-6 airglow 
observutiions. 


p0075 A73-45121 
The fvlation between low-latitude neutral density 
variations near 400 km and magnetic acliviiy indices. 

p0075 A 74- 142 19 
•Absolute cosmic ray ionization measurements in 
upper and lower atmosphere 
{NASA-CR- 104068) p0090 N69- 34536 

Charged particle distribution study in near earth 
region using orbiting spherical electrostatic analyzers 
or plasma probes 

[AD-700B04] p0092 N 70^28003 

Perturbations in density of ions and neutral particles 
in upper atmosphere due to OGO 
(NASA-CR-1 17897] p0094 N71-23238 

Latitudinal density distribution of gases in upper 
atmosphere 

p0094 N7 1-25267 

Aurora formation by electron injection and drift in 
upper atmosphere 

p0095 N7 1-25272 

Neutral density data from OGO-F and geomagnetic 
storms 

[NASA-CR- 122479) p0099 N72-32390 

UPPER IONOSPHERE 

Ion temperature gradient along magnetic field lines 
in outer plasmasphere by thermal diffusion equations 
compared with electron temperature observations 

p003l A 70- 26568 

Hydrogen, He and oxygen ion density, and ion and 
electron tcrnperalurcs in upper ionosphere from OGO 
4 observauons 


p0035 A70-36016 
Solar geomagnetic seasonal ionization control of 
upper ionosphere longitudinal composition variations 
from polar satellite observations 

p0047 A7 1-24555 
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WHISTLERS 


Aunu&phchc neutral density measurement near 400 
km during daytime by micTOf>honedeiuity gafeofl OGO 
6 

p0058 A 7206407 

rSER MAM ALS(COMPl TER PROGRAMS) 

Programmer manual for Polar Orbiting Geophysical 
Obsersatory 

llS-769} p0082 N64- 13388 

\ 

VARIABLE STARS 

Search for brief celestial X-ray bursts. — supcrnovac 
or gamma ray flare stars origins 

p0078 A 74- 30 1 49 

VELOCITY DlSTRIBl TION 

Earth bow shock laminar profile at low Mach number 
by crossing satellites on 12 February 1969, determining 
mean velocity along normal 

p0057 A72-23004 

VELOCITY MEASI REMENT 

Velocities of dust particles in cislunar space 

p0004 A66-15266 
Geminid meteoroid dust particles detection, 
determining velocity and orbital elements from OGO 
3 flux measurements 

p0050 A7 1-33741 
Speeds, directions of arrival, and mass of dust 
particles measured from OGO-1 satellite to determine 
orbits of dust particles 

p0086 N67-32070 

VERTICAL DISTRIBl TION 

Hydrogen Lyman alpha nightglow models, discussing 
solar photon scattering in geocorona and hydrogen 
vertical distribution 

p0022 A69-30191 
Ozone vertical distribution in upper stratosphere 
determined from OGO 4 observations, describing 
calibration of satellite data and onboard 
instrumentation 

p0023 A69-32645 
Cosmic ray knee interpretation using polar orbiting 
ionization chambers data from OGO-2/4 

p0034 A70-31903 
Dislributior, of hydrogen and helium in the upper 
atmosphere. 

p0064 A72-45593 
Stratosphenc ozone vertical distribution as 
determined by ultras, iclct spectrometer on polar orbiting 
OGO-4 satellite 

p0040 N69- 26549 

VERY LOW FREQLENCIES 

Satellite observation of natural VLF phenomena in 
ionosphere and magnetosphere stressing radio noise 
frequency-lime characteristics 

pOOlO A68- 14098 
Latitudinal cut-off of manmade VLF signals in short 
path through ionosphere to OGO 2 satellite, noting 
strong noise following signal cut-off 

p0021 A69-28958 
Nonducted VLF walking trace whistlers and Doppler 
shifts in fixed frequency transmissions identified on 
OGO midlatiiude spectrographic records 

p0028 A70-15I16 
Magnctospheric observations of whistler mode 
emissions by OGO 1 satellite over VLF and LF 
ranges 

p0028 A70-I5117 
Satellite observations of equatorial erosion and 
defocusing of VLF wa\cs propagating at low magnetic 
latitudes 

p0029 A 70- 18532 
VLF noise phenomena observed w ith saielliic electric 
dipole antennas compared with lower hybrid resonance 
frequency of ionospheric medium in vicinity 

p0029 A70- 18534 
Magnetic fluctuations observed by ground 
observatories, suggesting large amplitude waves as field 
line resonances driven bv magnetopause motion 

p0033 A70-30078 
Magnctospheric VLF banded emissions spectra) 
anaivsis. inv csligaiing OGO-5 data b> high time 
resolution spectral tecbniques 

p(mi A71-2478S 
Atmospheric VLF electromagnetic emissions and 
electron instabilities data from satellite observation, 
detailing source regions, large amplitude electrostatic 
waves and wave-particle correlation. 

p0049 A7 1-30952 


Stable auroral red arcs on 29 September 1967, 31 
October and 1 November 1968. comparing OGO 2 and 
OGO 4 VLF data on plasmapause crossings 

pOOSO A7 1-3 1757 
Geomagnetic tail magnetic and electric fields ULF. 
VLF and ELF fluctuations, considering relationship to 
substorm processes 

p0064 A72-44857 

Summary of digital data-processmg systems for the 
OGO SU/SRl very-low-frcquency experiments 
IBOl 263-000] pOm 

Instrumentation for the Stanford 

University /Stanford Research Institute VLF 
experiment (B-17) on the OGO-3 satellite 
[BO 1265-000] ■ pOni 

Digital data processing system for very low frequency 
radio noise and propagation experiment aboard 
OGO-1 

[NASA-CR-88618I p0086 N67-37021 

Nonducted very low frequency propagation in 
magnetosphere from broadband VLF receivers on OGO 

2 and OGO 4 polar satellites 

[NASA-CR-107614] p009l N70- 15525 

Very low frequency signals observed by OGO-4 
measured and interpreted, and global ionospheric 
propagation study 

[NASA-CR- 1076541 p0092 N70- 15768 

VLF experiments flown on OGO I (A 17) and OGO 

3 (B17) including orbits and attitudes of both 
satellites 

[NASA-CR-U0716] p0093 N70-33156 

OGO-4 observation of banded whistlers using 
broadband VLF instrumentation 
[NASA-CR- 13 1495] p0102 N73-22079 

Measurements of VLF polarization and wave normal 
direction on OGO-F 

[NASA-CR- 132882] p01(M N74-I2842 

The feasibility of a sub-LF satellite-lo-submarinc 
communication downlink VLF noise levels in the 
ionosphere 

[AD-769139] p0104 N74-15857 

Instruments for the Stanford Universily/Stanford 
Research Institute VLF experiment (49 17) on the EOGO 
satellite 

[NASA-CR- 139258) p0109 N74-74765 

VIBRATION MODE 

Rapid magnetic field variations observed in 
magnetoshealh evaluated in terms of iran.sversc modes 
of plasma wave propagation 

[jPL-TR-32-ll99j p0009 A6?-4()x04 

VIBRATION lEsTS 

Orbiting Geophysical Observatory vibration 

magnitude and spectra due to launch acoustic 
environment determined from simulation tests 

p0002 A65- 19503 

VISIBILITY 

•Analytical determination of earth visibility from 
orbiting satellite • OGO and POGO 
[NASA-TM-X-55002] p0082 N64-23517 

VISl .AL PHOTOMETRY 

Observations of the conjugate SAR arcs of September 
28-30, 1967, — subauroral red arcs 

p0080 A74-3-UM2 

VLF EMISSION RECORDERS 

OGO-1 and OGO-3 VLF emission records of 
magnctospheric electromagnetic noise 
[NASA-CR- 107653] p0091 N 70- 1 5678 

VOLT- AMPERE CH ARACTERISTICS 

Electron trap behavior on charged spacecraft, 
obtaining expressions for current to aperture and 
internal retarding electrodes for all apertures and 
spacecraft potentials 

p0022 A69-31976 

W 

WAKES 

Applying impedance data to plasma wake of spinning 
OGO-C satellite 

[NASA-CR- 109457] p0092 N 70- 23999 

WWE DIFFRACTION 

Power-law wavenumber spectrum deduced from 
lunuspheric scintillation observations. 

p0062 A72-42416 

WAVE DISPERSION 

An association of magnctospheric whistler dispersion 
characteristics with changes in local plasma density. 

p0069 A73-26985 


W AVE <;eneration 

Magnetosphere Alfven velocity profile relation to 
ELF chorus and hiss, indicating unstable wave 
generation bv cyclotron resonance 

p0039 A70-4385I 
The origin and propagation of chorus in the outer 
magnetosphere. 

p0078 A74-24767 

WAVE INIIRACTION 

Solar wind microscopic structure, examining 
intcrplarictary wave-particle interactions 

p0042 A7 1- 14068 
Electromagnetic waves in interplanetary space and 
effects on magnetosphere, considering solar wind 
characteristics due to wave interactions 

p0050 A7I-30956 
Magnctospheric observations in OGO 5 plasma wave 
experiment, emphasizing electrostatic wave particles 
interaction with plasma 

p0065 A73-13883 

Magnctospheric chemical release study 
modifications of wave particle interactions in 
magrfc to sphere 

[AD-7699791 p0105 N74-17126 

W AVE PROP AGATION 

Radio propagation experiment using transmitted 
VHF waves from <X}0-I to deduce electron density 
in ionosphere and magnetosphere 

p0004 A66- 10892 
Rapid magnetic field variations observed in 
magnetosheath evaluated in terms of transverse modes 
of plasma wave propagation 

IJPL-TR- 32-11991 p0009 A67-40804 

Magnetic equator ELF noise examined with OGO 
3 magnetometer, indicating unique signals in 
plasma sphere 

p0030 A70-21380 
Upstream discrete wave packets propagation 
interplanetary medium from OGO 5 observation 

p0045 A7 1-19656 
High latitude sudden impulses, calculating transverse 
hydromagneiic waves propagation from magnetosphere 
equatorial plane 

p0052 A7 1-34777 
W histler propagation in magnctospheric ducts studies 
based on ray tracings verified by ground and satellite 
ohservaiions 

p0087 N68-17981 

Very Jow frequency signals observed by OGO-4 
measured and interpreied. and global ‘onospheric 
propagation study 

[NaSA-CR- 107634] nn092 N70- 15768 

OGO-4 satellite observations of w histier-modc 
propagation effects associated with caustics m the 
magnetosphere 

p0l04 N74-12109 

W AVEGl IDES 

W histler ducts as enhanced ionization from OGO 3 
satellite observations near magnetic equator, noting 
magnctospheric ionization hydrostatic model and 
predicted cut-off 

p0041 A71-11499 

WHISTLERS 

Magnctospheric ionization distribution determined 
by ducted and nonducted whistler propagation modes 
and reflection as observed by OGO 1 

pOOiO A68- 17728 
Ambient electron energy spectrum secondary peak 
determined from unducted magnetosphencally reflected 
whistler mode radiation measurements 

p0015 A68-38428 
ion cut-off whistlers observed during VLF experiment 
aboard OGO 2 and OGO 4, noting possible application 
to relative ionospheric proton concentration 
determination 

p0018 A69- 14029 

OGO-6 electric and electromagnetic fields 
measurement for ionosphere using dipole antenna, 
emphasizing broadband observation covering whistler 
mode waves 

p0024 A69-36677 
Nonducted VLF walking trace whistlers and Doppler 
shifts in fixed frequency transmissions identified on 
OGO midlatiiude spectrographic records 

p0028 A70-15116 

Magnctospheric observations of whistler mode 
omissuins by OGO I satellite over VLF and LK 
ranges 

p0028 A70-15117 
Harmonic ion cyclotron resonances associated with 
proton whistlers observed from OGO-4 satellite VLF 
recordings 
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Whisikr ducts as enhanced ioni/ation from OGO 3 
satellite observations near magnetic equator, noting 
magnetospheric ionization hydroiUtic model and 
predicted cut-off 

p004l A7I-11499 

Whisilcr-modc waves circular polarization 
measurement by OGO 6 satellite, noting application 
to hiss, chorus and ion density studies 

p0042 A71-14538 
Drifting whistler frequency cutoff phenomena 
(strialions) observation in low latitude by POGO 
satellites. discussing interpretation based on 
propagation effect 

p0052 A7 1-39746 
OGO 6 ionospheric measurement of proton whistlers 
wave-normal vector, investigating propagation modes 

p0056 A72-19148 
Magnetic fluctuations in ELF and VLF waves in 
space, discussing whistler phenomena and applications 
to magnetospheric probes 

p0056 A72-21189 
OGO-5 observation of lower hybrid resonance noise, 
bursts, VLF hiss and whistlers near plasmapause during 
large magnetic storm 

p0058 A72-26399 
Whistler mode signals observation in conjugate region 
of 200 kHz broadcast station by satellite- borne narrow 
band receiver, considering field-aligned ducted and 
nonducted propagation 

p0059 A72-29384 
An association of magnetospheric whistler dispersion 
characteristics with changes in local plasma density. 

p0069 A73-26985 
The plasmasphere during a magnetic recovery period: 
A combined study of the OGO-4 and OGO-5 satellite 
data and of whistlers received at the ground. 

p0072 A73-33876 
The global distribution of natural and man-made 
ionospheric electric fields at 200 kHz and 540 kHz as 
observed by OGO-6. 

p0080 A74-34020 
• Observations of whistler mode signal propagation by 
OGO satellites from very low frequency ground station 
transmitters 

[NASA-CR-84869] p0085 N67-30831 

Whistler propagation in magnetospheric ducts studies 
based on ray tracings verified by ground and satellite 
observations 

p0087 N68- 17981 
Studying whistlers and aud»o frequency emissions 
with receiving system on POGO satellite in conjunction 
with ground based observing stations 
(NASA-CR-97605I p0088 N69- 17928 

Comparison of observation data by whistlers and 
mass spectrometers of plasmapause 
[NASA-TM-X-639051 p0092 N 70-27302 

OGO-D electromagnetic wave propagation 
measurements with whistler and hiss formations in 
plasmasphere 

[NASA-CR-130351] pOlOO N73-16126 

Observation of magnetospherically reflected whistlers 
made by OGO-A and OGO-C 
INASA-CR- 1303521 pOlOl N73-16344 

OGO-4 observation of banded whistlers using 
broadband VLF instrumentation 
{NASA-CR- 13 14951 pOI02 N73-22079 

OCO-4 satclliie observations of whistler-mode 
propagation effects associated with caustics in the 
magnetosphere 

p0104 N74-12109 
Measurements of VLF polarization and wave normal 
direction on OGO-F 

[NASA-CR- 132882] pOI04 N74- 12842 

OGO-5 observations of discrete whistlers and 
emissions during a large magnetic storm 
[NASA-TM-X-702131 p0l09 N74-74634 

WIND<METEOROU)CV) 

Equatorial spread F formation convective electric 
fields generation by neutral winds and conductivity 
caused by metallic ion concentrations 

p0070 A 73- 29988 
Diurnal variation of the neutral thermospheric winds 
determined from incoherent scatter radar data 
[B2260I-000] p0ll4 

UIND EFFECTS 

Magnetic storm effects in atmospheric neutral 
composition, noting thermospheric wind circulation 
folc due to Joule heating wiihin auroral zone 

p0058 A72-24957 

Thermospheric wind effects on the distribution of 
helium and argon m the earth’s upper atmosphere. 

p007l A73-33441 


WIND VELOCITY MEASl REMENT 

Neutral wind velocities calculated from temperature 
measurements during a magnetic storm and the 
observed ionospheric effects 
IB 19920-000) p0ll3 

X 

X RAY ASTRONOMY 

Solar flare X ray bursts detected by OGO spacecraft 
correlated with radio emission and solar flare electron 
and proton events 

pool I A68-22450 

X RAY DENSITY MEASl REMENT 

Solar X ray flux measurements from OGO 4, 
comparing peak fluxes before, during and after flares 
with IQSY data 

p0027 A69-43611 

X RAY SOI RCES 

Search for brief celestial X-ray bursts. — supernovae 
or gamma ray flare stars origins 

p0078 A 74- 30 149 

X RAY SPECTROSCOPY 

Spectral intensity of high energy solar X rays observed 
during July 7, 1966 polar event with satellite OGO 3, 
suggesting nonthermal bremsstrahlung origin 

p0020 A69-23753 

X »:ays 

Acceleration of electrons in the absence of detectable 
optical flares deduced from type 3 radio bursts, H-alpha 
activity and soft X-ray emission 
[B22607-0001 p0ll4 

Ionization rate profiles from solar flare X rays 
observed by ion chambers aboard OGO I and OGO 
3 

[NASA-CR-94429] p0087 N68-23026 

Possible low energy (E less than keV) nonthermal 
X-ray events — - analysis of proportional counter 
detector data from OGO-5 

p0107 N74-21450 
Optical, hard X-ray, and microwave emission during 
the impulsive phase of flares — analysis of optical 
impulsive component in solar flares 

p0107 N74-21458 

Z 

ZODIACAL DLST 

Zodiacal dust particle flux measurements from OGO 
3 and Mariner4 spacecraft in ci.slunar and interplanciary 
space 

p(J0i3 A68-29457 
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Listings in this index are arranged alphabetically 
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AGGSON, T. L. 

Satellite and ground-based observations of : 
arc. 


AHMED, .M. 


p0061 A72-35989 


Thermal positive ions in the outer ionosphere and 
magnetosphere from OGO I. 

(AD- 742186} pUU57 A72-230n 

AITKEN, C W 


Some effects of McV electrons on the OGO 2 (POGO) 
airglow photometers 

{NASA-TM-X-55791j p0085 N67-27578 

ALCAYDE, D 

Comparison of atomic oxygen measurements by 
incoherent scatter and satellite-borne mass spectrometer 
techniques. 

p0078 A74-27713 

ALEXANDER, J. K. 

• The Gum Nebula: Further evidence from spacecraft 
and ground-based instruments. 


p0052 A7 1-35409 
New results and techniques in space radio 
astronomy 

fNASA-TM-.X-63976] p0093 N70-33175 

ALEXANDER, W M 

Measured velocities of interplanetary dust particles. 

p0004 A66- 15266 


Zodiacal dust measurements in cis-lunar and 
interplanetary space from OGO-3 and Mariner 4 
experiments between June and December 1966. 

p0013 A68-29457 

Results of studies of thermal gradient effects on 
ceramic transducer sensors used in cosmic dust 
experiments. 


p00l3 A 68- 29467 
Results of recent microparticle hjpervclocity impact 
studies related to sensors of cosmic dust experiments. 

p0013 A 68- 29468 
Picogram dust particle flux: 1967-1968 mcasuremenls 
in sclenocentnc. cislunar and interplanelarv space. 

p0041 A7Vl4014 

Results of a 1970 Gcminid dust particle rocket 
experiment and analysis of OGO 111 dust panicle 
vclociiy measurements. 

p(X)50 A71 33741 


Four years of dust particle measurements in cislunar 
and sclcnoccniric space from Lunar E.xplorcr 35 and 
OGO 3 

[B 159 18-000] p0ll2 

Measured velocities of interplanetary dust particles 
from OGO-1 

p0086 N 67-32070 

ALFONSI, P. J. 

A simulation of the response of the OGO spacecraft 
structure to the launch acoustic environment. 

p0002 A65- 19503 


\I.I ISf)N, L. J 

Meteorological results from multi-spectral 
photometry in airglow bands by the OGO-4 satellite. 

p0028 A70-I5522 

ALTHOI SE, W. E. 

A solar and galactic cosmic ray satellite 
experiment. 

p0012 A68-27615 

ALVVREZ, H. 

Evidence for electron excitation of type 3 radio burst 
emission. 


p0066 A73- 17047 
The prevalence of second harmonic radiation in type 
} bursts observed at kilometnc wavelengths. 

p0071 A73-32964 

Solar wind density mode! from km-wave type 3 
bursts. 


p007l A73-32965 
Decay lime of type 3 solar bursts observed at 
kilometnc wavelengths 

p0074 A73-41497 
Hcliographic longitude distribution of the flares 
associated with type 3 bursts observed at kilomeiric 
wavelengths 

p0076 A74-1481I 
Analysis of type 3 solar radio bursts observed at 
kilomctric wavelengths from the OGO-5 satellite 
[NASA-CR. 122393} p0097 N72-23118 

AMMAR, A 

OGO-5 determination of the local interstellar wind 
parameters. 

p0051 A7 1-33834 

A\DFRS<)\. A. D. 

Neutral density measurements near 4(X) kuomcicrs 
by a microphone density gage on OGO-6 during July 
12-15. 1969. 

p0058 A72-26407 
The relation between low-latitude neutral density 
variations near 400 km and magnetic activity indices. 

p0075 A74-14219 
Variations of atmospheric density near 400 km with 
magnetic activity during the storm period of 28 
September to 2 October 1969 

(NASA-CR- 122479) p0099 N72-32390 

ANDERSON, D N 

Theoretical calculations of the F-region tropical 
ultraviolet airglow intensity. 

p0062 A72-42418 

ANDERSON, G. P. 

Satellite observations of the vertical ozone 
distribution in the upper stratosphere. 

p0023 A69- 32645 
The vertical distribution of ozone between 35 and 
55 km as determined from satellite ultraviolet 
measurements 

P0090 N69-26549 

ANDERSON. H R. 

Observations of POGO ion chamber experiment in 
the outer radiation zone. 


p0017 A68-43450 
Non uniformity of solar protons over the polar caps 
on March 24. 1966. 

p0022 A69-31967 

Response to environment and radiation of an 
ionization chamber and matched geigcr lube used on 
spacecraft 

(NASA-CR- 139255} pOlOH N74-74624 

Reduction and analysis of data from 0<iO-C.D ion 
chamber experiment 

(N ASA-CR- 107 1 84} 


ANDKRS4>N, k. A 

Energetic protons from the solar flare of March 24, 
1966. 

pOOlO A67-4I233 
Entry of solar cosmic rays into the earth's 
magnetosphere 

p0032 A70-30059 
Spectral characteristics of impulsive solar-flare X-rays 
greater than or approximately 10 kcV. 

p0043 A71-15937 
Solar cosmic ray experiment for the first Orbiting 
Geophysical Observatories 
1B03937-000} pOl 1 1 

Energetic radiation from solar flares 
1803940^) pOlll 

Experiment data analysis report OGO-3; Experiment 
no. I 

(B03943-000) pOl 1 1 

Experiment data analysis report OGO-A: Experiment 
no. I 


1B039444X)0] pOl 1 1 

Energetic radiations from solar flares 
(NASA-CR- 1 22509} p0098 N72-28812 

ANGERAMI, J. J 

Magneiospheric properties deduced from OGO-1 
observations of ducted and nonducted whistlers. 

pOOlO A68- 17728 
Nonducted mode of VLF propagation between 
conjugate hemispheres: Observations on OGO’s 2 and 
4 of the "walking-trace” whistler and of D<?ppler shifts 
in fixed frequency transmissions. 

p0028 A70-15116 

Whistler duct properties deduced from VLF 
observations made with the OGO-3 satellite near the 
magnetic equator. 

p0041 A71-11499 

OGO-4 observations of extremely low frequency 
hiss. 

p0057 A72-23008 

Whistler propagation in magnetospheric ducts 

p0087 N68- 17981 

Elxpcnnicnts C02 (OGO 2) and D02 (OGO 4) 
(NASA-CR- 110658} p(X)93 N70-32928 

ARNOLDV, R. I. 

Response of ion chambers in free space to the 
long-term cosmic-ray variation from I960 to 1965 
p0003 A 65- 3664 
Studies of primary cosmic rays with ionization 
chambers. 





p0006 A66-34768 

A study of energetic solar flare X-rays. 

p0009 A67-41232 
Energetic solar flare X-rays observed by satellite and 
their correlation with solar radio and energetic particle 
emission. 


pOOn A68-22450 
The observation of 10-50 kev solar flare X-rays by 
the OGO satellites and their correlation with solar radio 
and energetic particle emission. 

pOOI4 A68-35480 
-\n atlas of 10-50 keV solar flare X-rays observed 
by the OGO satellites, 5 September 1964 to 3 1 December 
1966 

(NASA-CR-94429) p0087 N68-23026 

ARTHl R. C W 

Picogram dust particle flux; 1967-1968 measurements 
in sclcnoccntric, cislunar and interplanetary space. 

p004l A71-14014 

Results of a 1970 Gcminid dust particle rocket 
experiment and analysis of OGO III dust particle 
velocity measurements. 

p0050 A7 1-33741 
Hour years of dust particle measurements in cislunar 
and scicnocentric space from Lunar Explorer 35 and 
OGO 3 

[B15918-OOOI p0H2 

ATKINSON, (; 

Dissipation mechanisms in a pair of solar-wind 
dis\.v.)miminics. 




pOllO N74- 76923 


pOO.^8 A72-29378 
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Al BRY. M. P. 


PF.RSOSAL AL THOR ISDEX 


Comments on a paper by J. P. Hcppncr. Polar cap 
electric field distributions related to interplanetary 
magnetic field direction 

[NASA-CR- 1392591 pOI08 N 74-74632 

ACBRY. M. P. 

Inward motion of the magnetopauac before a 

substorm. 

pOQ42 A7M45I5 

Motion and structure of the magnetopause. 

p0046 A71-21631 
Magnctotail changes m relation to the solar v^md 
magnetic field and magnetospheric substorms, 

p005! A7 1-33944 
Outer magnetosphere near midnight at quiet and 
disturbed limes. 

p0063 A72-44513 
Satellite studies of magnetospheric substorms on 
August 15, 1968. 4. OGO-5 magnetic field 

observations. 

p0072 A73-33452 
Satellite studies of magnetospheric substorms on 
August 15, 1968. 5: Energetic electrons, spatial 

boundaries, and wavc-pariiclc interactions at OGO-5. 

p0072 A73-33453 
Satellite studies of magnetospheric substorms on 
August 15, 1968. 9: Phenomenological model for 
substorms. 

p0072 A73-33457 


B 


BAILEY« C. J. 

Effects of interhemisphere transport on plasma 
temperatures at low latitudes. 

p0074 A 73-4 1919 

BAKER, B R. 

Research related to measurements of atomic species 
in the earth's upper atmosphere 
[NASA-CR- 106805] o0091 N 70- II 727 

BAKER, M. B 


Simultaneous satellite and riometer measurements of 
particles during solar cosmic ray events. 

p0059 A 72-3 1965 

Simultaneous satellite and riometer studies. 

p0079 A74-30263 

BALASL BRAHMAN VAN, V. K. 

The multiply charged primary cosmic radiation at 
solar minimum, 1965. 


p0005 A66-26348 

Galactic cosmic rays at solar minimum, 1965. 

p0U06 A66- 34847 

Solar modulation of galactic cosmic rays. 


p0007 A67-I9913 
1 he composition of iow-cnergy cosmic rays in 
1965. 


p0016 A68-41431 

Spectra and charge composition of the low energy 
galactic cosmic radiation from Z equals 2 to 14. 

p0037 A70-38127 

Spectral variations in short term Forbush decreases 
and in long term changes in cosmic ray intensity. 

p0044 A7l'-18137 

BALL, R. H. 

Prediction of geomagnetic secular change 
, confirmed. 

p0025 A69-37490 

BARNES, C. 

instrumentation for the Stanford 
Universiiy/Stanford Research Institute VLF 
experiment (B-17) on the OGO-3 satellite 
(B01265-000j pOm 

BARON. M. 

Comparison of Tc and Ti from OGO-6 and from 
arious incoherent scatter radars. 

p0067 A73-I9241 

BARTH. C. A. 

Satellite observations of the vertical ozone 

distribution in the upper stratosphere. 

p0023 A69-32645 

OGO-4 ultraviolet airglow spectrometer. 

p0025 A69-36682 

OGO-4 spectrometer measurements of the tropica! 
ultraviolet airglow 

p0037 A70-39338 

BARTJ. C A 

Global satellite measurements of nitric oxide, 

p0064 A 73- 10878 

BALER, P 

Molecular ions m the F2 layer 

pOt>62 A72-420I6 

Compari-Kin of Te and Ti from (.XiO-6 and from 
vanou> incoherent scatter radars. 


p0067 A73- 19241 


BAl ER. S. J. 

Temperature and composition studies in the polar 
ionosphere. 

p0049 A7 1-30037 

Satellite measurements of the cold plasma in the 

magnetosphere. 

p0049 A7 1-3095 1 

BEACHLEV, N. H. 

Testing OGO’s attitude controls. 

p0002 A64-27303 

BECK. C. W., II 

Solar w ind measurement techniques. 2: Solar plasma 
energy spectrometers. 

p0003 A65-29239 

BEDO, D. E. 

Collimating grating monochromators for the vacuum 
ultraviolet. ^ 

p0005 A66-27326 

BELL, F. T. 

Observations of naturally occurring VLF and 
man-made hf plasma waves in auroral regions of the 
ionosphere. 

p0032 A70-29924 

BENJAMIN, C. R. 

A magnetic field instrument for the OGO-E 
spacecraft. 

p0007 A67-15724 

BERG, O. E. 


Measured velocities of interplanetary dust particles. 


BERKO, F. W. 


p0004 A66-15266 


Primary electron influ.x to dayside auroral oval. 

p0048 A7 1-27911 
Distributions and characteristics of high-latitude 
field-aligned electron precipitation. 

p0069 A73-26988 
A synoptic study of the nature and effects of field 
aligned low energy electron precipitation in the auroral 
regions 

(NASA-TM-X-66065] p0099 N73- 10392 

Seasonal and altitude variations in field-aligned 
precipitation occurrence 

[NASA-TM-X-66099] pOlOO N73-1I345 

Simultaneous particle and field observations of 
field-aligned currents 

[NASA-TM-X-66224] p0102 N73-21367 

Dependence of field-aligned electron precipitation on 
season, altitude and pitch angle 
(NASA-TM-X-66260) p0l02 N73-25868 

BERTAl D, CH 

Observations of the comet Bennett ll969i). 

p0039 A 70-42468 

8ERTAV X, J. L. 

OGO-5 measurements of Lyman-alpha intensiiy 
distribution and linewidth up to 6 earth radii. 

p0022 A69-3I412 
Evidence for a source of an extraterrestrial hydrogen 
Lyman-alpha emission; The interstellar wind. 

p0047 A 7 1-24438 
OGO-5 determination of the local iniersteiUr wind 
parameters. 


p005l A 7 1-33834 
Interpretation of OGO-5 Lyman alpha measurements 
in the upper geocorona. 

p0066 A73- 19233 
Observed variations of the exospheric hydrogen 
density with exospheric temperature 
[B22614-000] p0lI4 

Observation of Lyman-alpha emission in 
interplanetary space 


BERTSCH, D. L. 


pOlOO N73-108I2 


Measurements of the iron-group abundance in 
energetic solar particles. 

p0068 A73-23538 

BIKI E, F E. 

Dynamic analysis of longitudinal oscillations of 
SM-68B stage 1 (POGO) 

[B00570-000) pOlll 

BINGHAM, R. G 

Two satellite-borne cosmic radiation detectors. 

p0004 A66-23684 

Direct measurement.s of geomagnetic cutoffs for 
cosmic-ray particles in the latitude range 45 deg to 70 
deg using balloons and satellites. 

p0016 A68-41562 

BIN.SALK.J H 

Simultaneous IMP 2 and OGO 1 \)bM;r\ations of bow 
shock compression. 

pOOli A68- 17768 

BLAIR. V\ F 

Proton g> rof requcncy hand emissions observed 
aboard OGO 2. 


p0013 A68-31481 


Summary of digital data-processing systems for the 
OGO SL'/SRl very-low -frequency experiments 
IB0126.3-0001 pOin 

OGO-1 VLF experiment A- 1 7 digital data processing 
system 

INASA-CR-88618] p0086 N67-3702I 

Resonances in the driving-point impedance of an 
electric dipole in the ionosphere 
{NASA-CR-9I620] p0087 N68-14025 

BL.AMONT, J. E. 

Some results concerning the principal airglow lines 
as measured from the OGO- 2 satellite. 

p0007 A67-23278 
OGO-5 measurements of Lyman-alpha intensiiy 
distribution and linewidth up to 6 earth radii. 

p0022 A69-31412 
Meteorological results from multi-spectral 
photometry in airglow bands by the OGO-4 satellite. 

p0028 A70-I5522 
Inflight radiometric calibration of OGO-IV airglow 
photometer. 

p0029 A70- 15645 
Evidence for a source of an extraterrestrial hydrogen 
Lyman-alpha emission: The interstellar wind. 

p0047 A7 1-24438 
OGO-5 determination of the local interstellar wind 
parameters. 

p005l A71-33834 

Bidirectional reflectance of the moonlit earth. 

p0055 A72- 13428 
Geomagnetic effect on the neutral temperature of the 
F region during the magnetic storm of September 
1969. 

p0060 A72-35603 
Interpretation of OGO-5 Lyman alpha measurements 
in the upper geocorona. 

p0066 A73-19233 
Equatorial airglow and the ionospheric geomagnetic 
anosnaly. 

p0073 A73-38939 
Global temperature distributions from OGO-6 6300 
A airglow measurements. 

p0077 A74-23679 
Observations of the conjugate SAR arcs of September 
28-30. l%7. 

p0080 A 74-34042 
Effects of energetic particles on photomultipliers in 
earth orbits up to 1500 km 

[NASA-TM-X-63419] p0088 N69- 18074 

An atlas of low latitude 6300A (01) night airglow 
from OGO-4 observations 

{NASA-TM-X-659131 p0098 N72-26309 

Fi:.*ictional characteristics of the OGO mam body 
airglow phoicinsler 

[N\S.\-TM-X-65926! p0098 N‘72-27423 

OGO-4 oFservaiions of the 63(X) .A niahl airglow from 
to deg N to -40 deg S' A set of 19 color maps 
{NASA-TM-X-659541 p0098 N 72-28353 

Observation of Lyman-alpha emission in 
intcrpianciary space 

pOlOO N73-10812 

BLEEKf R. J. A. M 

Time variations in the cosmic ray electron spectrum 
above 5(X) McV. 

p0037 A70-38105 
TV cosmic ray electron spectrum between 0.5 and 
10 GeV observed on board OGO-5. 

p0037 A70-38106 
Search for galactic gamma-rays with energies greater 
than 500 MeV on board OGO-5. 

p0038 A70-40690 

BLl M. P W. 

New interpretations of extraterrestrial Lyman-alpha 

obscrvitions. 

p0065 A73-12323 

BOGDANOWICZ, R. Vt. 

The LRL electron and proton spectrometer on 
NASA's Orbiting Geophv.sical Observatory 5(E): 
Insiruaneniation and calibration 
[NASA-CR- 1099621 p0093 N70-28103 

BOHLIV. R. C. 

Lyimn-alpha measurements of neutral hydrogen in 
the ontfcr geocorona and in interplanetary space. 

p0059 A 72-3 295 5 

BOHN,J L. 

Zoducal dust measurements in cis-iunar and 
interplanetary space from OGO-3 and Mariner 4 
experiments between June and December 1966. 

pool 3 A68- 29457 

Resists of studies of thermal gradient effects on 
ccrarriLK transducer sensors used in cosniic dust 
cxpcriiacnts. 
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CARDEN, R. C. 


Resulis of recent microparticle hypervelocily impact 
studies related to sensors of cosmic dust experiments. 

p00l3 A68-29468 
Picogram dust particle flt»: 19P7- 19P8 mca&urcmcnu 
in sclenoccntric, cislunar and interplanetary space, 
pOWl A71-140U 
Results of a 1970 Geminid dust particle rocket 
experiment and analysis of OGO 111 dust particle 
velocity measurements. 

pOOSO A7 1-33741 
Four years of dust particle measurements in cislunar 
and sclcnocentric space from Lunar t.xplorer 35 and 

OGO 3 

(B15918-000) p0ll2 

OGO-3 dust particle experiment; Data reduction and 
analysis 

lNASA-CR-121477] p0096 N71-33768 

BOLDT, E. 

Solar modulation of galactic cosmic rays. 

p0007 A67-19913 

BONNER, F. M. 

Ion depletion in the high-latitude exosphere: 
Simultaneous OGO-2 observations of the light ion 
trough and the VLF cutoff. 

p0023 A69-34939 

BOL RDEAL', R. E. 

OGO-4 observations of ion composition and 
temperatures in the topside ionosphere. 

p0035 A70-360I6 

BOWYER, C. S. 

Temperature and emission-measure profiles of two 
solar X-ray flares. 

p0040 A 70-45768 

BOWYER, J. M , JR. 

Gas-surface interaction studies 
[B20296-0001 pOIJ3 

Bombardment uf OGO-6 surfaces by high-energy 
particles 

[B20297-0001 p01l3 

BRACE, L. H. 

Comparison of Tc and Ti from OGO-6 and from 
various incoherent scatter radars. 

p0067 A73-19241 
Js the red arc a good indicator of 
ionosphere-magnetosphere conditions 
[B22605-0001 pOl 14 

BRANDT, J. C. 

The Gum Nebula: Further evidence from spacecraft 
and ground-based instruments. 

p0052 A7 1-35409 

BRINTON. H. C. 

Instrumemaiioii for atmospheric composition 
measurements. 

pOOOl A63- 12209 
Positive ion composition in the magnetoionosphere 
obtained from the OGO-.A satellite. 

p0004 A66- 14781 
Contraction of the plasmasphere during 
geomagnctically disturbed periods. 

pOOll A68- 19744 

Thermal ion structure of the plasmasphere. 

p0014 A68-37114 
Thermal ions in the exosphere: Evidence of solar 
and geomagnetic control. 

pOOI6 A68-41673 
Evidence of contraction of the earth’s thermal 
plasmasphere subsequent to the solar flare events of 7 
and 9 July 1966. 

p0020 A69-23777 
Multi-experiment detection of the plasmapause from 
EOGO satellites and antarctic ground stations. 

p0021 A69-25153 
Observations of hydrogen and helium ions during a 
period of rising solar activity. 

p0022 A69-31326 
Ion depletion in the high-latitude exosphere: 
Simultaneous OGO-2 observations of the light ion 
trough and the VLF cutoff. 

p0023 A69- 34939 
Observations of irregular structure in thermal ion 
distributions in the dusksidc magnetosphere. 

p003i A70-29185 

BROD\, K. I 

Some remarks on the position and shape of the neutral 
sheet. 

pOOlO A68- 13469 

BROW N, J W 

High-cnergv electron spikes at high latitudes. 

p0060 A72-35591 
The elemental abundance ratios of interstellar 
secondary and primary cosmic rays. 

p0079 A74-30190 


A satellite measurement of. cosmic- ray abundances 
and spectra in the charge range 2 less than or equal 
to 7 less than or equal to 10 

[NASA-CR- 1357861 pOI03 N73-33777 

BRCN.J. F. 

Somecffectsof MeV clectronson the OGO 2(POGO) 
airglow photometers 

lNASA-TM-X-55791} p0085 N67-27578 

Bl CK, R M 

Shadowing of electron azimuthal-drift motions near 
the noon magnetopause. 

p0065 A 73- 12442 
Electron pitch angle distributions throughout the 
magnetosphere as observed on OGO-5. 

pO068 A73-24732 
Satellite studies of magnetospheric substorms on 
August 15, 1968. 6: OGO 5 energetic electron 
observations. Pitch angle distributions in the nighttime 
magnetosphere 

p0072 A73-33454 
Satellite studies of magnetospheric substorms on 
August 15, 1968. 7: OGO-5 energetic proton 

observations. Spatial boundaries 

p0072 A73-33455 
Energetic electrons and protons observed on OGO-5, 
March 6-10, 1970 

(B07587-000) pOl 1 1 

Energetic electron and proton solar particle 

observations on OGO-5, 24-34 January 1971 
[B15 152-000) p0ll2 

LLL electron and proton spectrometer on NASA’s 

Orbiting Geophysical Observatory 5 
(NASA-CR-1362181 p0l04 N74-13165 

Energetic electrons and protons observed on OGO-5, 
March 6-10. 1970 

[NASA-CR- 1 39265) p0I09 N74-74662 

Energetic electron and proton solar particle 

observations on OGO-5, January 24-30, 1971 
[NASA-CR- 139266] p0l09 N74- 74663 

BLRCH,J. L. 

Precipitation of low-energy electrons at high latitudes: 
Effects of interplanetary magnetic field and dipole tilt 
angle. 

p0066 A73- 15531 
Rate of erosion of dayside magnetic flux based on 
a quantitative study of the dependence of polar cusp 
latitude on the interplanetary magnetic field. 

p0075 A74- 14274 

High latitude proton precipitation and light ion 
density profiles during the magnetic storm initial 
phase 

[B 223 3 3-0001 pOlli 

BLRGER. J .1 

Time variations in the cosmic ray electron spectrum 
above 500 MeV. 

p0037 .\70-38!03 

The cosmic ray electron spectrum between 0.5 and 
10 GeV observed on board OGO-5. 

p0037 A70-38106 

Search for galactic gamma-rays with energies greater 
than 500 MeV on board OGO-5. 

p0038 A 70-40690 
Implications of the observed solar modulation of 
cosmic-ray electrons. 

p0040 A70-45769 
Energy dependent time lag in the long-term 
modulation of cosmic rays. 

p0067 A73- 19252 
The 1972 cosmic ray electron spectrum above 0.5 
GeV. 

p0078 A74-27700 
Short-term intensity fluctuation of cosmic-ray 
electrons between 0.5 and 10 GeV. 

p0079 A74-31903 
Energy spectrum of cosmic-ray electrons from 0,5 
to 10 GeV 

[B 14744-000] p0112 

Bl RROl S, C V 

Stilar wind measurement techniques. 2 Solar plasma 
energy spectrometers. 

p0003 A 65- 29239 

Bl RTIS. D W 

\ low energy solar cosmic ray experiment for 
OGO-F 

pOOI2 A68-27616 

Bl RTIS, W. J 

Banded chorus: new type of VLF radiation 

observed in the magnetosphere bv (XjO- I and 
OGO-3 

pon:; 

Electron concentrations calculated from the lower 
hybrid resonance noise band observed bv OGO-3 

p0074 A 73-4 19 12 


Magnetic radiation observed by OGO- 1 and OGO-3 
broadband VLF receivers 

(NASA-CR- 107653) p009l N 70- 15678 

BI RTON. R. K. 

The Alfven velocity in the magnetosphere and its 
relatiomhip to ELF emissions. 

p0039 A 70-43851 
Measurement of the wave-normal vector of proton 
whistlers on OGO-6. 

p0056 A72-19148 
A correlated study of ELF waves and electron 
precipitation on OGO-6. 

p0077 A74-24766 

The origin and propagation of chorus in the outer 
magnetosphere. 

p0078 A74-24767 
Simultaneous particle and field observations of 
field-aligned currents 

[NAS.A-TM-X-66224] p0102 N73-21367 

C 

CAAN, M. V. 

Subsiorm and interplanetary magnetic field effects 
on the geomagnetic tail lobes 
(B2261 1-000) p01l4 

CAIN, J. 

Crustal anomalies 

p0097 N72-23341 

CAIN, J. C 

First magnetic field results from the OGO-2 
satellite. 

p0007 A67-23244 

The main geomagnetic field. 

p0009 A67-36901 
.A proposed model for the international geomagnetic 
reference field, 1965. 

p00l2 A68-26625 
Magnetic chart of the Brazilian anomaly: A 

verification. 

p00l7 A68-42083 
OGO-2 magnetic field observations during the 
magnetic storm of March 13-15. 1966. 

p00l8 A69-U125 
Prediction of geomagnetic secular change 

confirmed. 

p0025 A69-37490 
The location of the dip equator at E-layer altitude. 

p0026 * A69-42428 
Magnetic field mapping of the inner 

ifi dguc ' i I sp here. 

pOO.tS A70- 39349 

GcomaBnciic models from satellite surveys. 

P0049 "a7 1-29903 
Gconingnetic survey by the polar Orbiting 
Gcophv sical Observatories. 

p0054 A72-12081 

The POGO data. 

p0070 A73-31768 
The detection of 'intermediate' size magnetic 
anomalies in Cosmos 49 and OGO-2. 4. 6 data. 

p0073 A73-41374 
Summary and future work (OGO-4 and OGO-6) 
IB15JU9-000) p0112 

The geomagnetic secular variation, 1900 - 1965 
[NASA^-TM-X-55944] p0086 N67-37398 

Derivation of the International Geomagnetic 
Reference Field, IGRF(10/68) 

{N.ASA-TN-D-62371 p0095 N7 1-32190 

POGO observations of the equatorial clcctrojet 
[NASA-TM-X-65995] p0099 N72- 30823 

The equatorial electrojet satellite and surface 
comparison 

(NASA-TM-X-66218) p0102 N73-20866 

A global magnetic anomaly map 
[NASA-TM-X-706281 p0106 N74-20982 

CAIN, S J 

E>crivaiion of the International Geomagnetic 
Reference Field. IGRF( 10/68) 

INASA-TN-D-6237) p0095 N7 1-32190 

( AMPBEl.L, M 

OGO- A magnetic field observations. 

pOOlO A68-11011 

C APPENTII R, D L 

The plasmasphere during a magnetic recovery period: 
A combined study of the OGO-4 and OGO-5 satellite 
data am) of whistlers received at the ground. 

p0072 A 73-33876 

( \RI>f N. R ( . 

\n f,K[x:nineni to study electric and electromagnetic 
ftcUis in the frequenev ranae 10 Hz to 540 kHz on 
(XJO-F 
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r\RICNAN. G. R 

Response of ihc neutral atmosphere to geomagnetic 
disturbances. 

p0052 A7 1 -39711 
Neutral composition variation above 400 kilometers 
during a magnetic storm. 

p0055 A72-I3518 

Neutral composition in the thermosphere. 

p0062 A72-42431 
Empirical model of global thermospheric temperature 
and composition based on data from the OGO-6 
quadrupole mass spectrometer. 

p0076 A74- 18376 
Global characteristics in the diurnal variations of the 
thcrmosphenc temperature and composition. 

p0077 A74-21693 
Global empirical model of thermospheric 

composition based on OGO-6 mass spectrometer 
measurements 

(BI6248-OOOI p01l2 

CARLSON, H. C. 

Comparison of Te and Ti from OGO-6 and from 
various incoherent scatter radars. 

p0067 A73- 19241 

CARPENTKR, D. L. 

Recent research on the magnetospheric 

plasmapause. 

p0014 A68-37940 
Multi-experiment detection of the plasmapause from 
EOGO satellites and antarctic ground stations. 

p0021 A69-25153 

Ion depletion in the high-latitude exosphere: 

Simultaneous OGO-2 observations of the light ion 
trough and the VLF cutoff. 

p0023 A69-34939 
OGO-2 and 4 vlf observations of the asymmetric 
plasmapause near the time of SAR arc events. 

p0050 A7 1-3 1757 
Satellite studies of magnetospheric substorms on 
August 15, 1968. 3: Some features of magnetospheric 
convection. 

p0072 A73-33451 

CASTELLI, J. P. 

Flare X-ray and radio wave emission. 

p0042 A71-14046 

CALTFMAN, D. P. 

Satellite measurements of high latitude convection 
electric fields. 

[AD-7502211 p0063 A72-42901 

cayla, f. 

Satellite observations of the vertical ozone 
distribution in the uppicr stratosphere. 

p0023 A69-32645 

CHAN, K. W. 

Measurement of the wave-normal vector of proton 
whistlers on OGO-6. 

p0056 A72-19148 

Plasmaspheric hiss intensity variations during 
magnetic storms. 

p0080 A74-34038 

CHANDRA, S. 

OGO-4 observations of ion composition and 

temperatures in the topside ionosphere. 

. p0035 A70-36016 

Subauroral red arcs and associated ionospheric 
phenomena. 

p0045 A7 1-19663 

Equatorial phenomena in neutral thermospheric 
composition 

p0070 A73-31767 
Equatorial airglow and the ionospheric geomagnetic 

anomaly. 

p0073 A73-38939 

The equatorial helium ion trough and the 

geomagnetic anomalv 
[B22334-000] ' p0M4 

Diurnal phase anomaly in the earth's upper 
atmosphere 

p0094 N71-25265 

CHAPMAN, M. C. 

A correlated study of ELF waves and electron 
precipitation on OGO-6. 

p0077 A 74-24766 

CHAPPELL. C R. 

A study of the influence of magnetic activity on the 
location of ihe plasmapause as measured bv OGO-.^' 
p0029 A70- 18530 

Observations of the plasmapause from OGO-5, 

p0029 A 70- IH 546 
The reaction of the pIjNmapause to varying magnetic 
activity. 

p0032 A 70-30074 


The morphology of the bulge region of the 
plasmaspherc. 

p0035 A 70- 360 14 
The Alfvcn velocity in the magnetosphere and its 
relationship to ELF emissions. 

p0039 A7CM385I 

OGO-5 measurements of the pla.>masphcre during 
observations of stable auroral red arcs 

p0047 A7 1-24787 
The relationship of the plasmaspherc and the stable 
auroral red arcs in the magnetic ^torm of October 29 
to November 7, 1968. 

p0053 A7 1-39833 
OGO-5 observations of the polar cusp on November 
I, 1968. 

p0053 A7M3162 

The day side of the plasmaspherc. 

p0054 A72- 10892 

The plasmapause as measured in positive ions. 

p0061 A72-3V544 

Plasmaspherc dynamics inferred from OGO-5 
observations. 

p0065 A73- 12320 
An association of magnetospheric whistler dispersion 
characteristics with changes in local plasma density. 

p0069 A73-26985 
Observation of a current-driven plasma instability at 
the outer zone-plasma sheet boundary. 

p0069 A 7 3-29966 
Satellite studies of magnetospheric substorms on 
August 15, 1968. 3: Some features of magnetospheric 
convection. 


p0072 A73-33451 
The plasmasphcre during a magnetic recovery period: 
A combined study of the OGO-4 and OGO-5 satellite 
data and of whistlers received at the ground. 

p0072 A73-33876 

C HEN, A. J. 

Plasma tail interpretations of pronounced detached 
plasma regions measured with OGO-5 
[B2095 1-000] p0113 

Dynamics of midlatitudc light ion trough and 
plasmatails 

[NASA-TM-X-70494] pOI03 N 74- 10366 

CHILDERS, D. D. 

OGO 5 observations of upstream waves in the 
interplanetary medium; Discrete wave packets. 

p0045 A7 1-19656 
Power spectra of the interplanetary magnetic field 
near the earth 

p0099 N73- 10792 

CHI BB. 1. A. 

Measurements of solar X-ray emission from ihe 
OGO-4 spacecraft. 

p0027 A69-4^611 

Observations of the aurora in the far ultraviolet from 
OGO 4. 

p0030 A70-23493 
Equatorial aurora /airglow in the far ultraviolet. 

p0(MI A71-11504 

CHI PP, E. L. 

Cosmic ray neutron monitor for OGO-F. 

p0024 A69-36678 
Latitude and altitude dependence of the cosmic ray 
albedo neutron flux. 


p0037 A70- 39326 

CHL RCH, S. R. 

Intensity variation of elf hiss and chorus during 
isolated substorms 


1B22603-000) p0M4 

C ICERONE, R. J. 

Comparison of Tc and Ti from OGO-6 and from 
various incoherent scatter radars. 


CLARK. M A. 


p0067 A 73- 19241 


On the diurnal variation of the exospheric neutral 
hydrogen temperature. 

p0040 A70-43852 

Observation of early-type stars from OGO-6. 

p0044 A7 1-17975 

A flight calibration device for absolute measurements 
at the Lyman-alpha wavelength 
lAD-726567] p0096 N7 1-361 36 

Spectral variations of the L alpha sky; A final report 
of observations from (XjO-6 

(AD-736816] p0097 N72-23429 

Instrument report for Lyman-alpha experiment 
(CXJO-F-12) 


p0108 N 74- 74625 

( LINE. T. L. 

High-energy X-ravs from the solar flare of July 7, 
1966. 


pOOll A68- 17769 


Search for low-energy interplanetary positrons. 

p0015 A68-41427 
Very high energy solar X-rays observed during the 
proton e cm of 7 July 1966. 

p0020 A69-23753 
Cosnsic ray electrons and positrons of energies 2 to 
9.5 MeV observed in interplanetary space. 

p0036 A70-38096 
Imerplanetary positrons near 1 MeV from other than 
the piivn to muon to electron process. 

p0036 A70-38098 

Search for brief celestial X-ray bursts. 

p0078 A74-30149 
C'oNmic ray and solar flare electrons 

p0090 N69-38983 
A double gamma-ray spectrometer to search for 
positrons in space 

pOllO N74-77446 

CTH Bl RN, D. S. 

SatcHitc studies of magnetospheric substorms on 
August 15, 1968. 2: Solar wind and outer 

magnetosphere. 

p007l A73-33450 

COLEMAN, P. J. 

OGO-5 observations of electrostatic turbulence in 
bow shock magnetic structures. 

p0035 A70-36006 
Magnetic and electric field changes across the shock 
and in the magnctoshcaih. 

p0036 A 70-37483 

rOlilMAN, P. J , JR. 

Observations of the microstructure of the earth’s bow 
shock. 

p0026 A69-42693 
Metiographic latitude dependence of the dominant 
polarity of the interplanetary magnetic field. 

p0027 A70- 13980 
Direct correlations of large-amplitude waves with 
suprathermal protons in the upstream solar wind. 

p0()43 A71-I45S0 
OGO 5 observations of upstream waves in the 
interplanetary medium; Discrete wave packets. 

p0O45 A7 1-19656 
Magnetic field variations in the near geomagnetic tail 
a.ssociated with weak substorm activity. 

p0046 A71-2I643 
Sateliite observations of band-limited 
micropulsations during a magnetospheric substorm. 

p0048 A7 1-279 1 3 
Fluctuating magnetic fields in the magnetosphere. 

p0056 A72-21189 
riuctuaiing magnetic fields in the magnetosphere. 2: 
L'Lr waves. 

p0063 A 72-42902 
S;;teihte studies of magnetospheric substorms on 
'.'jgu<;t 15 1968 4: OGO-5 magnetic field 

observations. 

p0072 A 73-33452 
\ summary of the results from the UCLA OGO-5 
flu.Kgate magnetometer 

[NASA-CR- 130205) pOlOl N73-20498 

COl.lN, K 

An interpretation of OGO light ion abundance 
measurements. 

p0021 A69-25157 

COMSTOCK, C. 

Composition and spectra of charged particles of solar 
and cosmic origin measured on satellites. 

p0008 A67-27249 

(OMSTOCK, C. M. 

-Abundances and energy spectra for nuclei of galactic 
origin above 20 MeV per nucleon. 

p0006 A66-34833 
Abundances and energy spectra of galactic cosmic-ray 
nuclei above 20 Mev per nucleon in the nuclear charge 
range 2 less than or equal to Z less than or equal to 
26. 


p0006 A67-I1687 
The low-energy cosmic-ray nuclei and their 
propagation in interstellar space. 

p0016 A68-41434 
Energy spectra and abundances of the cosmic-ray 
nuclei helium to iron from the OGO-l satellite 
expenmem. 

pu0:0 A69-20067 
Propagation and source characieristics derived from 
the low-energy, multiply charged, co>,nuc-ray nuclei. 

pOt):o A6O-20068 

0>RB!N. .1 n. 

Picogram dust particle flux: 196 "'- jdh.s mea.siiremenis 
in selcr>v>ccnlnc. cislunar and interplanetary space. 

p(m\ A71-14014 
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EVANS, D. S. 


^a)RBlN. W t , JR 

Iniiijl results from OGO-6 gas-surface experiment 
{B:W54-000} pOU3 B75-2(N54 

Space measurements of the contamination of surfaces 
by OGO-6 outgasting and their cleaning by sputtering 
and desorption 

(NASA-CR-H7U81 p0094 N7I-20207 

Thermoclectrically-coolcd quartz crystal 

microbalancc 


p0103 N74- 10255 

Removal of surface contamination by plasma 
sputtering 

[NASA-CR- 139264) p0109 N74-74659 

a)RC l KK, P 

The plasmasphere during a magnetic recovery period: 
A combined study of the OGO-4 and OGO-5 satellite 
data and of whistlers received at the ground. 

p0072 A73-33876 

rORCl FF. Y 

The plasma.sphere during a magnetic recovery period: 
A combined study of the OGO-4 and OGO-5 satellite 
data and of whistlers received at the ground. 

p0072 A73-33876 

CORNWALU J. M. 

VLF emission and electron instabilities 

p0049 A7I-30952 

COROMTI, F V. 

Fast time-resolved spectra of electrostatic turbulence 
in the earth’s bow shock. 

p0031 \70-29\ll 

Vlf electric field observations in the magnetosphere. 

p004I A71-11500 

Fast time resolved spectral analysis of VLF banded 
emissions. 


p0047 A7 1-24788 
Satellite studies of magnetospheric subslorms on 
August 15, 1968. 8: OGO-5 plasma wave 

observations. 


p0072 A73-33456 
Complex electric field emissions observed by OGO-5 
on 15 August 1968 

[NASA-CR-1262381 p0097 N72-22383 

COYLE, R. J. 

Real time quick-look analysis for the OGO 

satellites. 

lAIAA PAPER 64-218) p0002 A64-24447 

CRONIN. A. C. 

Data processing system for the intensity monitoring 
spectrometer flown on the Orbiting Gcoph>sical 
Observatory-F (OGO-F) satellite 
INASA-CR-i36827i p0l05 N74-16940 

CROOK. U. M. 

Detection of dcctric-ficld turbulence in the earth's 
bow shock. 


p0018 A69-1468I 
The OGO-5 plasma wave detector-instrumentation 
and tn-flight operation. 

p0025 A69-36683 

Observations of plasma waves in space. 

p0029 A70- 17376 

Ac fields and wave particle interactions. 

p0033 A70-30085 
’ OGO-5 observations of electrostatic turbulence in 
bow shock magnetic structures. 

p0035 A70-36006 

The Pioneer 9 electric field experiment. 

p0046 A71-23711 
Data analysis program for the OGO E-24 plasma 
wave detector 

(NASA-CR-1405231 pOllO N74-77109 

CROSSETT, G , JR 

Instrument report for a trapped radiation experiment 
for EGO (S-49) (OGO-I) 

[NASA-CR-1405281 p0109 N74-76911 

CRYSTAL, T. L. 

Proton gyrofrequency band emissions observed 
aboard OGO 2. 

p0013 A68-31481 


D 


DANGELO. N 

Ullralow frequency fluctuations at the polar cusp 
boundaries. 

p0068 A 73-24744 

D VNTAS. N H 

(XjO- 4 satellite observation' of w hisiier-moiic 
propagauon effects as'ooatcd with v,austics in the 
magnetosphere 

p0104 N74-12109 


DARCY, R (;., JR. 

Satellite studies of magnetospheric subslorms on 
August 15, 1968. 7; OGO-3 energetic proton 

observations. Spatial boundaries 

p0072 A73-33455 

Energetic electrons and protons observed on OGO-5. 

March 6-10. 1970 

[B07587-0001 pOUl 

Energetic electron and proton solar particle 

observations on OGO-5. 24-34 January 1971 
[B 1 5 152-0001 p0M2 

The LRL electron and proton spectrometer on 
NASA’s Orbiting Geophysical Observatory 5<F,): 
Instrumentation and calibration 
(NASA-CR- 1099621 p0093 N70-28103 

Energetic electrons and protons observed on OCiO-5. 

March 6-10. 1970 

INASA-CR- 139265) p0109 N74-74662 

Energetic electron and proton solar particle 

observations on OGO-5. January 24-30. 1971 
(NASA-CR- 139266) p0109 N74-74663 

DAROSA. A. V. 

Eccentric Geophysical-Observatory Satellite S-49 
with interpretation of the radiobeacon experiment 
Technical Report No. I 

[NASA-CR-68307) p0084 N66- 12993 

Protonosphcric electron concentration profiles 
[NASA-CR- 1007781 p0089 N69-24521 

DATLOWE, D. 

Electrons from solar flares in the 10 to 200 MeV 
region. 

p0044 A7 1- 18 170 
Relativistic electrons associated with solar particle 
events, measuring occurrence frequency, electron 
propagation and diffusion anisotropy. 

p0048 A7 1-29057 

DAVIDSON, G. T. 

Magnetospheric chemical release study 
[AD-769979) p0105 N74- 17126 

DAVIS, W. M. 

The detection of 'intermediate' size magnetic 
anomalies in Cosmos 49 and OGO-2, 4. 6 data. 

p0073 A73-41374 

A global magnetic anomaly map 
[NASA-TM-X-70628I ' p0106 N74-20982 

DEAN, A. J 

OGO-5 spark-chamber telescope for gamma-ray 
astronomy 

[B 18277-000) p0!l3 

DEERENBERG. A. J. M. 

Time variations in the cosmic ray electron spectrum 
above 500 MeV. 

p0037 A70-38105 
The cosmic ray cicctron spcciiuivi betwccri 0.5 a.nd 
10 GeV observed on board OGO-5. 

p0037 A7(>txj0h 
Search for galactic gamma-ravs with enercics greater 
than 500 MeV on board OGO-5. 

p0038 A70-40690 

DEKORTE. P A J. 

Energy spectrum of cosmic-ray electrons from 0.5 
to 10 GeV 

[B 14744-000) p0lI2 

DELANEY. J R. 

Data processing system for the intensity monitoring 
spectrometer flown on the Orbiting Geophysical 
Observatory-F (OGO-F) satellite 
[NASA-CR- 1368271 p0105 N74- 16940 

DESAI, L . D. 

Search for brief celestial X-ray bursts. 

p0078 A74-30149 

DESHMl KH. A. R. 

Observations of irregular structure in thermal ion 
distributions in the duskside magnetosphere. 

p0031 A70-29185 

DESHPANDE. S. D. 

Ionospheric effects of solar flares. 5: The flare event 
of January 30, 1968 and its implications 
[RSD-63] p0096 N71-.)6131 

DESPAIN, L G. 

Response to environment and radiation of an 
ionization chamber and matched geiger tube used on 
spacecraft 


[NASA-CR- 139255) 
DESSl ER. A J. 

p0108 

N 74- 74624 

Diffusive entry of sulai 

-flare particles into 

geomagnetic tail. 

pOftW 

A71- 11494 

DKV ANEY. R A 



0(jO earih acquisnion 
(N \ SA-TM-X-55002j 

p0082 

N64-2.1517 

DIVIO rvkis, P F 



OGO-C orientation slud> 
IRtPT-9) 

pOlO*) 

N74-7466I 


I>ODS4JN, H. W. 

nuc solar particle event of July 16-19, 1966 and its 
po-iSJible a.ssocialion with a flare on the invisible solar 
hctTi^ispherc. 

p0020 A69-22181 

UOVAH4.E. T. M. 

.Arrafysis of OGO-6 observations of the O I 5577- A 

tropshcal nightglow. 

p0060 A72-35604 
LVriiiribuiion of atomic oxygen in the upper 
at mo-sphere deduced from OGO-6 airglow 
observations. 

p0075 A73-45121 
SftiiLial and temporal behavior of atomic oxygen 
determined by OGO 6 airglow observations. 

p0079 A74-30670 
A n upper limit to the product of NO and O densities 
frora 105 to 120 Km 

[B22I506-000] p0114 

The altitude of the scattering layer near the mesopausc 
over the summer poles 

(N.\SA-CR- 130271) pOlOl N73- 16436 

IK3MJEY.J. L. 

OGO-4 observations of ion composition and 
tempjcratures in the topside ionosphere. 

p0035 A 70-360 16 
Pteotoclectron flux in the topside ionosphere 

mea.sured by retarding potential analyzers 
[N.-\SA-TM-X-63358) p0087 N68-35999 

DONNELLY, R. F 

IrtEpulsive hard X-ray and ultraviolet emission during 
solar flares. 

p0045 A71-19825 

DR AKE. J F. 

Characteristics of soft solar X-ray bursts. 

p0048 A7 1-27654 

Dl FOE R, S. W. 

An interpretation of OGO light ion abundance 
mee>surements. 

p0021 A69-25157 

Dl \fMER, R. S. 

G-as-surface energy transfer experiment for OGO-F. 

p0024 A69-36680 

Gas-surface interaction studies 
IB2S£296-0001 p0M3 

Dl M »iEL, N. 

Whistler-modc emissions on the OGO-1 satellite. 

p0028 A70-15117 

t ow-frequency noise observed in the distant 
m-^iiciospherc with OGO-I. 

p0031 A70-27183 

! \ solar noise observed below* 100 kHz on 

Ofi'!: >- 1 

p0062 A 72-42043 
T Ihe feasibility of a sub-LF satelliic-io-submanne 
•Mr;-rmunicaiion downlink VLF noibc levels in the 
ion«-s"phere 

(AD-769139) pOI04 N74-15857 

DV5*». P L. 

Itr. situ measurements of the spectral characteristics 
of F region ionospheric irregularities. 

p0078 A74-27695 
fir. situ measurements of amplitude and scale size 
characteristics of ionospheric irregularities: OGO-6 ion 
conuentration irregularity studies 
(B20)B40-000) p0I13 

E 

ECC tlF5i. D 

IS^ I satellite observations of the ionosphere at high 
souztiiern latitudes. 

p0068 A73-25753 

EIK; AIR. B c. 

Tfne structure of the magnetosphere as deduced from 
magjaictospherically reflected whistlers 
(NA-SA-CR- 130352) pOlOl N73- 16344 

EICKON, B P 

Su;mmary of digital data-processing systems for the 
OG^5 SU/SRI very-low-frcquency cxpenmenis 
IBOT.263-000) pOlll 

EMERA , B A. 

HUuirnal variation of the neutral thermospheric winds 
uv-kvj. inined from incoherent scatter radar data 

(Br!)60l-0(X)I p01l4 

EKK IkSON. W. C 

Tvwo satellite-borne cosmic radiation detectors. 

p0004 A 66-23684 

K\ AVS. 1) S. 

1 iicid-aligncd electron bursts at high latitudes 
ob's^.Tved by OGO-4. 

p0017 A68-43443 
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PERSONAL AUTHOR INDEX 


OGO-4 durofal particles experiment and calibration 
lNASA-TM-X-70216) pOlOH N74-74628 

EVANS, J E 

Magneiospheric chemical release study 
[AD-76W791 p0l05 N74*I7126 

EVANS. J. V. 

Comparison of Tc and Ti from OGO-6 and from 
various incoherent scatter radars. 

p0067 A73- 19241 

EVANS. L. C. 

Access of solar protons into the polar cap: A 

persistent north-south asvmmclry. 

p0027 A69-43I83 
Electron polar cap and the boundary of open 
geomagnetic field lines. 

p0063 A72-W522 
M agnctospheric access of solar particles and the 
configuration of the distant geomagnetic field, volume 
2 

INASA-CR- 1 223601 p0097 N72-25727 

F 

FAHR, H. J. 

New interpretations of extraterrestrial Lyman-alpha 
observations. 

1^5 A73- 12323 
Extraterrestrial ultraviolet radiation and the 
parameter of the Hi medium near the sun. 

p0073 A73-39074 

FAIRFIELD. D. H 

The magnetic field of the magnetosphere and tail. 

p0049 A7 1-30028 

Magnetic field fluctuations during substorms 
JNASA-TM-X-65748! p0096 N72-U325 

FAN, C. Y. 

Protons and helium nuclei within interplanetary 
magnetic regions which co-rotate with the sun. 

p0005 A66-34754 
Abundances and energy spectra for nuclei of galactic 
origin above 20 MeV per nucleon. 

p0006 A66-34833 
Abundances and energy spectra of galactic cosmic-ray 
nuclei above 20 Mev per nucleon in the nuclear charge 
range 2 less than or equal to Z less than or equal to 
26. 

p0006 A67- 11687 
Composition and spectra of charged particles of solar 
and cosmic origin measured on satellites. 

p0008 A67-27249 

Differential energy spectra and intensity variation of 
1-20 MeV/nucIcon protons and helium nuclei in 
interplanetary space ( 1964-66). 

pOOlS A68-41420 
Energy spectra and abundances of the cosmic-ray 
nuclei helium to iron from the OGO-1 satellite 
experiment. 

p00l9 A69-20067 
Primary cosmic-ray electron energy spectrum from 
10 to 200 Mev observed in interplanetary space. 

» p0027 A70- 12902 

The ’quiet time’ fluxes of protons and alpha-particles 
in the energy range of 2-20 MeV/nucleon in 1967. 

p0044 A7M8127 
The quiet-lime spectra of cosmic-ray electrons of 
energ’sis between 10 and 200 MeV observed on 
OGO-5. 

p0055 A72-16719 

FANSELOW, J. L 

Geomagnetic cutoffs for cosmic-ray protons for seven 
energy intervals between 1.2 and 39 Mev 

p006I A72-38728 

FARLEY. T A. 

Spatial distribution of energetic plasma sheet 
electrons, 

p0062 A72-42406 
Satellite studies of magnctosphcric substorms on 
August 15, 1968 5: Energetic electrons, spatial 

boundaries, and wavc-particIc interactions at CXjO-5. 

p0072 A 73-33453 
A correlated study of ELF waves and electron 
precipitation on OGO-6. 

p0077 A 74- 24766 
Trapped and precipitating electrons experiment 
(F-16) on the Orbiting Geophysical Observatories 
program OGO-6 mt^Mon 

tNASA-CR-13013"| p()l00 N73- 15863 

farmfr. b j 

Results of a 1970 Geminid dust particle rocket 
experiment and analysis of OGO III dust particle 
velocity measurements. 

p0050 A7 1-33741 


FARTHING, W. H. 

Rubidium vapor magnetometer for near earth 

orbiting spacecraft. 

p0008 A67-36513 

FATKLI LIN, M. N 

Concentration of neutral hydrogen m the upper 
atmosphere according to data on the ionic composition 
of the medium. 

p0054 A 72- 10361 

FELDSHTEIN, Y. I 

Asymmetry of the ring current 
[B18378-0001 pOM3 

FENTON, K. B. 

A search for alpha particles trapped /in the 
geomagnetic Field. 

p0009 A67-37412 

FICHTEL. C. E. 

Measurements of the iron-group abundance in 
energetic solar particles. 

p0068 A73-23538 

PICK LIN, B. 

Low-frequency noise observed in the distant 
magnetosphere with OGO- 1 . 

p0031 A70-27183 

FICKLIN, B. P. 

Proton gyrofrequency band emissions observed 
aboard OGO 2. 

p00l3 A68-31481 
Instrumentation for the Stanford 
University /Stanford Research Institute VLF 
experiment (B-17) on the OGO-3 satellite 
[BO 1265-0001 pOlll 

OGO-1 VLF experiment A-17 digital data processing 
system 

[NASA-CR-88618] p0086 N67-37021 

Instruments for the Stanford University /Stanford 
Research Institute VLF experiment (49 17) on the EOGO 
satellite 

[NASA-CR- 139258) p0109 N74-74765 

FISKE, K. J. 

Intensity variation of elf hiss and chorus during 
isolated substorms 

[B22603-000] p0ll4 

FITZWATER, D. R. 

POGO reference manual 

US-7691 p0082 N64- 13388 

flouf.rdav, t w. 

Plasma measurements with the retarding potential 
analyzer on OGO-6. 

p0039 A70-43840 

FOLZ. W. C . 

Rubidium vapor magnetometer for near earth 
orbiting spacecraft. 

pOOOg A67-36513 

FORMISANO, V. 

Structure of the quasi-perpendicular laminar bow 
shock 

[B22612-000] p01l4 

FOLST, E. C. 

OGO-F-02 data analysis 

[NASA-CR- 1301 28] pOIOO N73- 13376 

FOWLER, W B. 

Meteorological results from multi -spectral 
photometry in airglow bands by the OGO-4 satellite. 

p0028 A 70- 15522 
Inflight radiometric calibration of OGO-IV airglow 
photometer. 

p0029 A7(F15645 

Bidirectional reflectance of the moonlit earth. 

p0055 A 72- 13428 
Some effects of M -*V electrons on the OGO 2 ( POGO) 
airglow photometen 

[NASA-TM-X-5579U p0085 N67-27578 

Effects of energetic particles on photomultipliers in 
earth orbits up to 1500 Inn 

[NASA-TM-X-63419] p0088 N69- 18074 

An alias of low laiilude 63(X)A (01) night airglow 
from OGO-4 obscrvaiions 

[NASA-TM-X-659131 p0098 N72- 26309 

Functional characteristics of the OGO main body 
airglow photometer 

[NASA-TM-X-659261 p009H N72-27423 

FOX. M. G 

Probe for measuring energy transfer between a 
satellite and the upper atmosphere. 

pOOOf A66-I.S922 
Instrument report for design of the gas-.surfacc energy 
ir.insfer experiments for tXiO-F 
(B 20953-000] p0ll3 

KRAMF. D. R 

Errors in retarding potential analyzers caused by 
nonuniformiiy of the grid-plane potential. 

p0058 A72-264I1 


FRANDSEN, A M. A. 

OGO search coil magnetometer cxperi.menis. 

p0024 A69-36675 
OGO-5 observations of LHR noise, emissions, and 
wbtstkrs near the plasmapause at several earth radii 
during a large magnetic storm. 

p0058 A 72-26399 
Pfasmas^heric hiss intensity variations during 
magneifc storms. 

p0080 A 74-34038 
OGO-5 observations of discrete whistlers and 
emtssioRs during a large magnetic storm 
[NASA-TM-X-702I31 p0l09 N 74-74634 

FRANK. U A. 

Initial observations of low-energy electrons in the 
earth's magnetosphere with OGO-3. 

p0007 A67- 19926 
Several observations of low-energy protons and 
electrons in the earth’s magnetosphere with OGO-3. 

p0008 A67-26312 
On the extraterrestrial ring current during 
geomagnetic storms. 

p0009 A67-3740I 
Energy fluxes of low-energy protons and positive ions 
in the earth’s inner radiation zone. 

pOOll A68-17771 
On the distributions of low-energy protons and 
ekctroiK in the canh’s magnetosphere. 

pool 3 A68-34245 
Lifetunes for low-energy protons in the outer 
radiation zone. 

p0016 A68-41684 
Recent observations of low-energy charged particles 
in the earth’s magnetosphere. 

p0019 A69-19358 
Degradation of continuous-channel electron 
rmiftiplicrs in a laboratory operating environment. 

p0021 A69- 29565 
Direct detection of asymmetnc increases uf 
extratcrr^trial 'ring current’ proton intensities in the 
outer radiation zone. 

p0030 A70-23490 
Omnidirectional intensity contours of lowencrgy 
protons /0.5 to 50 keV/ in the earth’s outer radiation 
zone at the magnetic equator. 

p0030 A 70-2349 1 
Further comments concerning low energy charged 
particle distributions within the earth’s magnetosphere 
ard its environs. 

p0033 A70-30089 
Electron »^bscrvations between the inner edge of the 
pJiLSma sheet and the piasmasphere. 

p0039 A 70-438 34 
Direct correlations of large-amplitude waves with 
supra thermal protons in the up.sueam solar wind. 

p0(H3 A7I-14550 
Encqjy spcctrums for proton (200 eV lc.ss than or 
equal to E less than or equal to 1 MeV) intensities in 
the outer radiation zone. 

p0043 A71-I7261 
Relationship of the plasma sheet, ring current, 
trapping boundary, and plasmapause near the magnetic 
equator and local midnight. 

p0047 A7 1-2478 1 
Nonihcrmal electrons and high-frequency waves in 
the upstream solar wind 

p0052 A71-37353 
Nonthermal electrons and high-frequency waves in 
the upstream solar wind. 2: Analysis and 

interpretation. 

p0053 A71-43158 
Low-energy proton and electron experiment for the 
Orbiting Geophysical Observatories B and E 
[NASA-CR-68558] p0084 N66-I3640 

A cinematographic display of observations of 
low-energy proton and electron spectra in the terrestrial 
magnetosphere 

[N.ASA-CR-91871] p0087 N68-15232 

FRFDRK KS, R. W 

Detection of electric-field turbulence in the earth’s 
bow shock. 

p0018 A69- 14681 

The fine structure of the earth's collisionless shock 
wave. 

[AI AA PAPER 69-676) p0023 A 69-33452 

The OGO-5 plasma wave deiector-mstrumeiUaiion 
and m-flight operation. 

p0025 A 69- 36683 
Observations of the microsiructurc of the earth’s bow 
shock. 

p0026 A69-42693 

Observations of pla.sma waves in space. 

p0029 A70- 17376 
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GREEN, 1. M. 


hast time- resolved spectra uf electrostatic turbulence 
in the earth's bow shock. 

p0031 A70-29m 

Ac electric and magnetic fielda and colliaionlcu shock 

structures. 

p0032 A70- 30069 
High frequency electrostatic waves in the 
magnetosphere. 

p0033 A70-30083 

Ac fields and wave particle interactions. 

p0033 A70-30085 
OGO-5 observations of quasi-trapped 
electromagnetic waves in the solar wind. 

p0035 A70-36005 
OGO-5 observations of electrostatic turbulence in 
bow shock magnetic structures. 

p0035 A70-36006 
Magnetic and electric field changes across the shock 
and in the magncioshcath. 

p0036 A70-37483 
Vlf electric field observations in the magnetosphere. 

p0041 A71-I1500 
Direct correlations of large-amplitude waves with 
suprathermal protons in the upstream solar wind. 

p0043 A7 1- 14550 
Fast time resolved sp>ectral analysis of VLF banded 
emissions. 

p0047 A7 1-24788 
Non thermal electrons and high-frequency waves in 
the upstream solar wind 

p0052 A7 1-37353 
Plasma instability at (n plus l/2)f sub c and its 
relationship to some satellite observations. 

p0052 A71-37368 
Nonthermal electrons and high-frequency waves in 
the upstream solar wind. 2: Analysis and 

interpretation. 

p0053 A7 1-43 158 
Distributions of electron plasma oscillations 
upstream from the earth's bow shock. 

p0057 A72-23019 
OGO-5 observations of LHR noise, emissions, and 
whistlers near the plasmapause at several earth radii 
during a large magnetic storm. 

p0058 A72-26399 
Plasma waves in the dayside polar cusp. 1; 
Magnetosphcric observations. 

pO059 A72-29380 
Detection of solar-wind electron plasma frequency 
fluctuations In an oblique nonlinear 
magretnhydrody namic wave 

p0061 A72-356IO 

Cyclotron drift instability in the bow shock. 

p0063 A72-44523 

Electrostatic waves in the magnetosphere 

p0065 A73-I3883 
Recent studies of magnetosphcric electric field 
emissions above the electron gyro frequency. 

p0067 A73- 19254 
Field-aligned currents, plasma waves, and anomalous 
resistivity in the disturbed polar cusp. 

p0069 A 73- 29964 
.Observation of a current-driven plasma instability at 
the outer zone-plasma sheet boundary. 

p0069 A73- 29966 
Ion cyclotron waves observed in the polar cusp. 

p0071 A73-33437 

Satellite studies of magnetospheric substorms on 
August 15, 1968. 8: OGO-5 plasma wave 

observations. 

p0072 A 73-33456 
Dependence of the polar cusp on the north-south 
component of the interplanetary magnetic field. 

p0072 A73-36273 
Plasma waves in the dayside polar cusp. 2; 
Magnetopause and polar magnetosheath. 

p0077 A 74- 2 1680 
OGO-5 observations of the physical processes 
occurring in the disturbed polar cusp and the 
cusp-magnctoshcath interface 
IBI8269-000] pOM3 

Complen electric field emissions observed by OGO-5 
on !5 ^llgusl 1968 

[NASA-CR- 126238) p0097 N72-2238.A 

Electron plasma oscillations in the near-earth solar 
wind; Preliminary observations and interpretations 
p0099 N73- 10789 

Comparison of deep space and near-earth 
observations of plasma turbulence at solar wind 
vl,-a.ontinujiies 

pOlOO N73- 10795 
Distributions of high frequency waves upstream from 
carth’.s bow shock 

(NASA-CR- 139256) p0109 N74- 74626 


OGO-5 observations of discrete whistlers and 
emissions during a large magnetic storm 
[NASA-TM-X-702131 p0109 N 74- 74634 

Data analysis program for the (XiO E-24 plasma 
wave detector 

[NASA-CR-1405231 pOllO N74-77109 

FREEMAN, R M. 

Energy distribution of photodeclrons emitted from 
a surface on the OGO-5 satellite and measurements 
of satellite potential. 

p0076 A 74- 17648 

FREEMAN. R M 02NORMAN.K 

Electron density measurements in the thermal plasma 
of the magnetosphere using a Langmuir probe. 
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p0038 A7CM1087 

Errors in ion and electron temperature measurements 
due to grid plane potential, nonuniformities in retarding 
potential analyzers 

p007l A73-33436 

A satellite ion-electron collector: E.xpcrimental effects 
of grid transparency, photoemission, and secondary 
emission 

[NASA-CR-139262J p0109 N74- 74638 

WIARD, W. D. 

OGO attitude computations 
[NASA-TM-X-63373] pOMO N74-76912 

WILFRED. E. S. 

The Orbiting Geophysical Observatory: A new tool 
for space research. 

[NASA-TN-D-1450I p0082 N62- 15053 

WILLIAMS. D. J. 

.A solid stale detector experiment for electron 
measurements on OGO-F. 

p00l4 A68-34540 
Design of a long-life reliable nuclear experiment for 
space night. 

p0024 A69-36676 

WILLMORE, A. P. 

Electron density measurements in the thermal plasma 
of the magnetosphere using a Langmuir probe. 

p0036 A70-37513 

WILLOtGHBV, D. S. 

•An interpr^tninn of OGO lieht ion abundance 
measurements. 

p(X)2i -A 69-2 5 1,57 

W ILLS. R n 

Spark chi:rr her '»hscrv:^tum of Kaiaciic 
samma-radiation. 

p(X)38 .A i 

OGO-5 spark -Cham her telescope for gamma-ray 
astronomy 

[B 18277-000] p0113 

WILSON, D 

Attempts to measure micro meteoroid flux on the 
OGO 2 and OGO 4 satellites. 

p0027 A 70- 10444 
• Micrometeoroid experiment on the OGO 4 satellite 
[B04 20 1-000) pOIll 

The micromcicoroid experiment on the OGO 2 

satellite 

[N A SA-CR- 100683] p0089 N69- 23367 

WINCKLER, J R 

Response of ion chambers in free space to the 
long-term ccsmic-ray variation from 1960 to 1965. 

p0003 A65-33664 
Studies of primary cosmic rays with ionization 
chambers. 

p0006 A66-34768 
The spectra and intensity of electrons in the radiation 
belts. 

p0008 A 67- 25807 

A study of energetic solar flare X-rays. 

p0009 A67-41232 
Energetic solar flare X-rays observed by satellite and 
their correlation vviih solar radio and energetic particle 
emission. 

pOOll X68-224.S0 
The observation of 10-50 kev solar flare X-ra\s b> 
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[NASA-TM-X-702121 p0109 N74-74636 

OGO attitude compulations 
[NASA-TM-X-633731 pOiiO N74 '^69!2 

A double gamma -ray spectrometer to search for 
positrons 111 space 

pOMO N74-77446 

NATIONAL AKkt^N.xL iiCS AND 5. 
\D\UNi.STRAT10N. M AR^HO I SPAt h I- LIGHT 
CENTER, HI NTSVILLE, ALA 

Thermoeleclncaiiy-cuoicu quartz irysial 

microbalance 

pOI03 N74- 10255 

national aeronai tics and space 

ADMINISTRATION. W ASHINGTON, D C. 

Orbiting Geophysical Observatonc.s S-49, S-50 
(NASA-TM-X-5(W88} pOllO N74-76913 

NATIONAL OCEANIC AND ATMOSPHERIC 
ADMINISTRATION, BOl LDER, COIX). 

Energetic electrons and protons observed on OGO-5. 
March 6-10, 1970 

[B07587.000] pOI 1 1 

Measurement of ionospheric and exospheric electron 
content using radio beacons on orbiting geophysical 

observatories: Compilation of data and final report 

(B18548-000) p0ll3 

N ATIONAL PHYSICAL LAB., NEW DELHI 
(INDIA). 

Ionospheric effects of solar flares. 5; The flare event 
of January 30, 1968 and its implications 
[RSD-63]' p0096 N7I-3613I 

naval RESEARCH LAB , W ASHINC.TON, D C 
Using solar X-rays as indicators of solar-flare 
activity 

[AD-6866621 p0090 N69-32730 

NEW HAMPSHIRE I NIV , DLRH\M 

Neutron measurements of the OGO- VI Spacecraf! 

[NASA-CR-1301811 pOlOl N73- 19841 

Neutron measurements in space with OGO-6 

p0l03 N73-32639 

P 

PITTSBl RGH LNIV , PA 

The altitude of the scattering layer near the mesopausc 
over the summer poles 

lNASA-CR-130271) pOlOl N73-I6436 


A ni«r,'nlel ionosphere for mid-day and mid-lalitudc 
during 'sojTispol minimum 

lSMLP-4] pOI09 N74-74635 

R 

RICE I XJV . |K)l STON, TEX. 

Response to environment and radiation of an 
ionizatKTn chamber and matched geiger tube used on 
>pacecrafi 

[NASAA:R-1392551 pOI08 N74- 74624 

Redub^ium and analysis of data from OGO-C.D ion 
chambea- experiment 

[NAS.A-CR- 107 1841 pOMO N74-76923 

S 

SMITHSONIAN ASTROPHYSICAL 
OBSERV ATORY, CAMBRIDGE. MASS. 

Mea'sured velocities of interplanetary dust particles 
from OCiO-l 

p0086 N67-32070 

The micrometeoroid experiment on the OGO 2 
satellite; 

lNASA-CR-100683) p0089 N69-23367 

Variations in thermospheric composition: A model 
based on mass-spectrometer and satellite-drag data 
[N AS A-CR- 1361921 p0104 N74- 12459 

STANFORD RESEARCH INST, CALIF. 

Instrumcniation for the Stanford 

Univer-iiiiy /Stanford Research Institute VLF 
experivTjcnt (B-17) on the OGO-3 satellite 
[BO 12650001 pom 

STANFOn!) RFSEARCH INST, MENIX> PARK. 
CALIF. 

OGO 1 VLF experiment A- 17 digital data processing 

sybtciu 

[NASA CR-88618) p0086 N67-37021 

Kes-.mances in the uiivuig-point impedance of an 
eicclri:' dipole in the ionosphere 
(NASA-CR-9 16201 p0087 N 68- 14025 

Research related to measurements of atomic species 
in the earth's upper atmosphere 
[NAS,\-CR-1068051 p0091 N70-11727 

Instruments for the Stanford Universily/Stanford 
Institute VLF experiment (49 17) on the LOGO 

satdh'c 

!N AS 'v-Ck 139258] p0!09 N74-74765 

STANXxJKU I. NiV., C.ALU. 

s.i t-.marv of digital data processing sy>tcm'> for the 
OGt> SU/SR! very-low'-trequency cxpciiiMcraj 

[Boi^ftj-uuoj ' pom 

Measurement of ionospheric and exospheric electron 
conleot using radio beacons on orbiting geophysical 

observ atories: Compilation of data and final report 

IB18548-0001 p0113 

Lcocniric Geophysical-Observatory Satellite S-49 
with interpretation of the radiobeacon experiment 
Technical Report No. 1 

(NA&A-CR-683071 p0084 N66- 12993 

Oh^,crvations of whistler-mode signals in the (XjO 
saidbics from VLF ground station transmitters 
[NANA-CR-848691 p0085 N67-30831 

W hrsilcr propagation in magnetospheric ducts 

p(X)87 N68-I798! 

Praionospheric electron concentration profiles 
[N A S.\-CR- 100778) p0089 N69-24521 

Nomducicd VLF propagation in the magnetosphere 
[NASA-CR-1076141 p009l N70-15525 

Maignetic radiation observed by (XiO-l and OGO-3 
broadiband VLF receivers 

[N A S.A-CR- 107653] p009l N70- 15678 

Interpretation of VLF signals observed on the OGO-4 
satcllite: 

(N AS, W-CR- 107654) p0092 N70- 15768 

Expioriments C02 (OGO 2) and D02 (OGO 4) 
INASA-CR-U06581 p0093 N70-32928 

F xpieTimenls A 17 (OGO 1) and B17 (OGO 3) 
1NASA\-CR-1 10716) p0093 N70-33I56 

I LI' propagation in the plasmasphere based on 
sjielli.u obscr\alions of discrete and continuous 
forms 

[N AS V^CR-1303511 pOlOO N73-I6126 

1 he '•uructure of the magnetosphere as deduced from 
iTiagnctiMspherically reflected whistlers 
[NAS.W.CR- 1 303521 pOlOl N73- 16344 

Bandied whistlers observed on (XiO-4 
[NASW-CR- 13 14951 p0102 N 7 3- 22079 

OCi(0)-4 salellilc observations of whistler-mode 
propajgation effects associated with caustics in the 
magmaiospherc 

p0104 N74-12109 

VlI -73 
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STATt IM\ OF IOW A, IOWA C l I V. 


CORPORA TE SOi RCE ISDEX 


Measurements of VLF polarization and wave normal 
direction on OGO-F 

(NASA-CR-l.i:8i<:] p0l04 N74-12842 

STATE IMV OF IOWA. IOW A C ITY. 

-energy proton and electron experiment for the 
Orbiting Geophysical Observatories B and E 
lNASA-CR-68558) p0084 N 66- 1 3640 

Study of the temporal variations of 40 keV electrons 
in the magnetosphere during and after the magnetic 
storm on Apnl 18. W65 

[NASA-CR-85^51 p0086 N67-3I362 

Investigation of energetic electron intensities in the 
earth's outer radiation zone with (XjO 1 
lNASA-CR-896521 p0087 N67-40I26 

A cinematographic display of observations of 
low-energy proton and electron spectra in the terrestrial 
magnetosphere 

[NASA-CR-91871) p0087 N68-15232 

Instrument report for a trapped radiation experiment 
for EGO (S-49) (OGO-l) 

[NASA-CR-1405281 p0109 N74-769II 


T 


TASMANIA LMV , HOBART (AUSTRALIA). 

Measurements of the primary cosmic ray electron 
spectrum between 20 MeV and 20 GeV and its changes 
with time 

[B08373-000] p0!l2 

Transport of solar flare protons: Comparison of a 
new analytic mode! with spacecraft measurements 
(B 10763-000) p0U2 

Energy spectrum of cosmic-ray electrons from 0.5 
to 10 GeV 

[B 14744-000) p0112 

TEMPLE LMV.. PHILADELPHIA, PA. 

OGO-3 dust particle experiment: Data reduction and 
analysis 

[NASA-CR-121477] p0096 N71-33768 

TEXAS LMV., DALLAS. 

In situ measurements of amplitude and scale size 
characteristics of ionospheric irregularities: OGO-6 ion 
concentration irregularity studies 
(B20340-000) p0ll3 

OGO-F-06 ion mos-» spectrometer 
{NASA-CR-mU6l p0094 N7M0588 

OGO 6 ion concentration irresularitv studies 
iNASA-CR l32Hi4] ' p0103 N73-32286 

i nveviigaiiun uuo the mechanism and rules of 
mixina in the lower thermosphere 
[NASA-CR- 135:89] p0!03 N73- 33321 

OGO-6 experiment F-03 

rNASA-CR-i:::;3] poioe N74-20542 

TOKYO LMV (JAPAN). 

Magnetosphcric substorm, t972 

pOIIO N74-77515 

TRW SYSTEMS CROI P, REDONDO BEACH, 
CALIF. 

Complex electric field emissions observed by OGO-5 
on 15 August 1968 

[NASA-CR-126238) p0097 N72-22383 

» Electron plasma oscillations in the near-earth solar 
wind; Preliminary observations and interpretations 
p0099 N 73- 1 0789 
Comparison of deep space and ncarorth 

observations of plasma turbulence at solar wind 

discondnuities 

pOlOO N73- 10795 
Orbiting Geophysical Observatories, I, 2, and 3 
p0l08 N74-74623 
Distributions of high frequency waves upstream from 
earth's bow shock 

[NASA-CR- 139256] pOI08 N74- 74626 

OGO-5 observations of discrete whistlers and 
emissions during a large magnetic storm 
tNASA-TM-X-702l31 p0l08 N74-74634 

Orbiting Geophvsicai Observatories 
INASA-CR- 140524] pOllO N74-76932 

Data analysis program for the OGO E-24 plasma 
wave detector 

[NASA-CR-140523] pOUO N74-77109 

TRW SYSTEMS. RFI><)NDO BEACH, < Al.lF. 
Magnetic tests of the OGO and ERS satellites 

p0090 N69-33977 


W 

WYOMING LNIV . I aRAMIE. 

Magnetospheric modulation effects on solar cosmic 
rays from siinuitaneous OGO 1 and 3 ion chamber dau 
in 1968 and 1969 

[NASA-CR-1370751 p0105 N74.I84^J 

VI 1-74 


Micromcieoroid experiment on the OGO 4 satellite 
(B(M20I-000| pOlll 

Solar cosmic ray observations 
(Bi 1181-000} p01l2 

Rclaiivi.siic electrons in space 
(B 13262-000] pOII2 

Dynamical characteristics of pulsating subslorm, 

PS6 

[B 14580-000) pOII2 

Plasma wave-particle interaction inside the neutral 

sheet (in Japanese) 

[B14583-000) p0tl2 

Observation of cosmic-ray electrons with the OGO-5 
satellite 

(B 14745-000) p0112 

Energetic electron and proton solar particle 
observations on OGO-5, 24-34 January 1971 
IB15I52-000) p0112 

Correlation of satellite estimates of the equatorial 
electrojet intensity with ground observations at Addis 
Ababa 

[B15846-000) p0ll2 

Summary and future work (OGO-4 and OGO-6) 
[B15849-000] p0ll2 

Four years of dust particle measurements in cislunar 
and selenocentric space from Lunar Explorer 35 and 
OGO 3 

[B159I8-000) p0ll2 

Global empirical model of thermospheric 
composition based on OGO-6 mass spectrometer 
measurements 

[BI6248-(X)0) p0112 

Electron precipitation patterns and substorm 
morphology 

{B16756-0(X)) p0!l2 

Relativistic electron events in interp!ar*etary space 
{B 17665-000) p0ll3 

OGC '5 . ai.oTii of the pr'.'Te*":?' 

occurring in the disturbed polar cusp and the 
cusp-magnetosheath interface 
[B18269-000) p0113 ' 

OGO-5 spark-chamber telescope for gamma-ray 
astronomy 

{B 1 8277-000) p0ll3 

Asymmetry of the ring current 
(B 18378-000) p0ll3 

Neutral wind vdocilies calculated from temperature 
measurements during a magnetic .storm and the 
observed ionospheric effects 
[B19920-000) p0!!3 

riAMiia iaii iiiicrprciatioiij of piO.',.;u;:ccd detached 
plasma regions measured with ()CiO-5 
(B 2095 1-000) P0II3 

Non-rt!aliVi;stiC solar cicc'.rcns 
(B22602-000) p0ll3 

High latitude proton precipitation and light ion 
density profiles during the magnetic storm initial 
phase 

[B22333-000) p01l3 

The equatorial helium ion trough and the 
geomagnetic anomaly 
[B22334-000) p0ll4 

Diurnal variation of the neutral thermospheric winds 
determined from incoherent scatter radar data 
IB22601-000) p0ll4 

Intensity variation of elf hiss and chorus during 
isolated substorms 

{B22603-000) p01l4 

Magnetopause ro ational forms 
[B22604-000] p0ll4 

Is the red arc a good indicator of 
ionosphcre-magnetovphere conditions 
IB22605-(X)01 p0M4 

An upper limit to the product of NO and O densities 
from 105 to 120 Km 

(B22606-000) p01l4 

Acceleration of electrons in the absence of detectable 
optical flares deduced from type 3 radio bursts. H-alpha 
activity and soft X-ray emission 
[B 22607-000) pOI !4 

A search for solar neutrons during v>lar flares 
(B22608-000) pOII4 

The solar cycle variat on of the solar wind helium 
abundance 

[B22609-000] pOH4 

The measurciTicpt of cold ion dcnsiiic\ in the plasma 
trough 

[822610-0001 pOII4 

Substorm and interplanetary magnetic field effects 
on the geomagnetic tail lobes 
[B226 11-000) p0il4 


Structure of the quasi-perpendicular laminar bow 

shock 

(B2261 2-000) p0ll4 

Electromagnetic hiss and relativistic electron losses 
in the inner zone 

(B226I3-000) p0ll4 

Observed variations of the exospheric hydrogen 
density with exospheric temperature 
(B226I4-000) p01l4 
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VIII. GLOSSARY OF ACRONYMS AND 
ABBREVIATIONS 


ABBREVI.A TIONS AND ACRONY.MS 


The abbreviations and acronyms listed in this section are some 
of the more common ones used in the context of space science 
and spacecraft experiments and include those used in all sections 
of this Summary except in Section VI. The list includes spacecraft 
name acronyms, experiment affiliation acronyms and abbreviations, 
agency acronyms and abbreviations, etc., which may be useful in 
reading this Summary. Note that the same abbreviation or acronym 
may indicate two different definitions, these are separated by a 
semicolon. 


A 

ABMA 

ACAD 

ACIC 


angstrom; atomic weight 
Army Ballistic Missile Agency 
Academy 

Aeronautical Chart and Information Center 


amu 

ANIK 

ANNA 

ANS 

AOSO 

Ap . 

APL 

APPL 

apt 

a/r 

ARC 

arc-min 

arc- sec 

ARDC 

ARPA 

ARSP 

AS&E 

ASOS 

ASTP 

ASTROPHYS 

AT 


ACS 

attitude control system 

ATCOS 

a/d 

analog to digital 


AE 

Atmoenhere Fxr>!orer (sateilitc:, 



NASA-GSFC) 

I 

AEC 

Aiomir Enersv CommKcion 

\TD.\ 

AEROPROPUL 

aeropropulsion 

ATM 

AHROSAT 

Aciofiauiicai Satellite (NASA-ESRO) 

:itmos 

AEROSP 

aerospace 

ATS 

AFB 

Air Force Base 

a u 

AFCRL 

Air Force Cambridge Research 
Laboratories 

AVeS 

AFO 

Announcements of Flight Opportunities 

avg 

AFSC 

Air Force Systems Command 

AVHRR 

AGC 

automatic gain control 

AWRE 

AGCY 

agency 


AIM 

Automated Internal Management (File) 


AIMP 

Anchored Interplanetary Monitoring 
Platform (satellite, NASA-GSFC) 

bed 

ALOSYN 

Alouette topside sounder synoptic (data) 

BE 

ALPO 

Apollo Lunar Polar Orbiier (satellite. 

BERK 


NASA); Association of Lunar and 
Planetary Observers 

BeV 

ALSEP 

Apollo Lunar Surface Experiments Package 

BIC 


(NASA) 

BIOS 

all 

altitude 

BLH 

am 

amplitude modulation 

hpi 

amp 

ampere 

bps 

AMPS 

Atmosphere, Magnetosphere, and Plasmas 
in Space (satellite, NASA) 

BTL 

\MS 

Army Map Service (now Defense Mapping 

BUV 


Agency Topographic Center 

bv 

AMSAT 

Radio Amateur Satellite Corporation 

b/w 


atomic mass unit; astronaut maneu\ering 

Canadian Telecommunications Satellite; 
also referred to as TELES/\T 

Army, Navy, NASA. Air Force Geodetic 
Satellite 

Astronomical Netherlands Satellite 
(Netherlands - NASA joint project) 

Advanced Orbiting Solar Observatory 
magnetic activity index Ap 

Applied Physics Laboratory of Johns 
Hopkins University 

application 

automatic picture transmission 

acquisition /reference 

Ames Research Center (NASA) 

a rc- mi I Kile 
arc-second 

Air Research and Development Comrhand 
(now AFSC) 

Advanced Research Projects Agency 

Aerospace Research Support Program 
(USAF) 

American Science & Engineering, Inc. 
antimony-sulfide oxy-sulfide 

Apollo-Soyuz Test Project (USSR-NASA, 
joint project) 

astrophysics 

atomic 

Atmospheric Composition Satellite 
(NASA): also referred to as OV3-5, 
OV^-6 

American Telephone & Telegraph 
Ahcffniie I argei Docking Adapter 
Apollo THrscope Vtonn! 
atmosphere 

Applications Technology Satellite (NASA) 
astronomical unit 
advanced vidicon camera system 
average 

advanced very high resolution radiometer 
Atomic Weapons Research Establishment 

B 

binary coded decimal 

Beacon Explorer (satellite, NASA) 

Berkeley 

billion electron volts 
barium iodide cloud 
Biological Satellite (NASA) 
band-limited (ELF) hiss 
bits per inch 
bits per second 
Bell Telephone Laboratories 
backscatter ultraviolet 
billion volts 
black and white 
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VIIM 


Abbreviations and Acronyms 


BWF 

Bundesminister fur Wissenschaflliche 
Forschung (Fed Rep of Germany) 

c 

DANISH INST 
SPACE RSCH 

DAPP 

DASA 

Danish Institute for Space Research 

Defense Acquisition and Processing 
Program (DOD) 

Defense Atomic Support Agency 

c 

centigrade 

DATS 

Despun Antenna Test Satellite (DOD) 

cai 

calorie 

db 

decibel 

calsphere 

calibration sphere 

dc 

direct current 

Cal Tech 

California Institute of Technology 

DCP 

data collection platform 

CAS 

Cooperative Applications Satellite 

DCS^ 

direct couple system; data collection system 


(France- NASA); also referred to as 
EOLE 

DEF 

deg 

defense 

degree 

CAV 

composite analog video 

DENPA 

Density Phenomena (satellite, Japan) 

cc 

cubic centimeter 

DEV 

development 

CDA 

command and data acquisition (station) 

DFVLR 

Deutsche Forschung und Versuchzanstalt 

CDC 

Control Data Corporation 


fur Luft*und Raumfahrt; English 
translation. Research Laboratory for 

CDS 

cadmium sulfide 


Aeronautics and Astronautics, Germany 

CENS 

Centre d’Etudes Nucleaires de Saclay 

DIAL/MIKA 

Diamant Alleniand/Mini Kapsel (satellite. 

CHEM 

chemical 


Germany-France, joint project) 

cm 

centimeter 

DIAL/WIKA 

Diamant Allemand /Wissenschaftliche 
Kapsel (satellite, Germany-France, joint 

CM 

command module 


project) 

CMD 

command 

diam 

diameter 

CNES 

Centre National d’Etudes Spatiales 

DIAPO 

Diapason (satellite, France) 

CNET 

Centre National d’Etudes des 

DIT 

Drexel Institute of Technology 


Telecommunications 

DMAAC 

Defense Mapping Agency Aerospace Center 

CNRS 

Centre National de la Recherche 
Scientifique 

DMATC 

Defense Mapping Agency Topographic 
Center 

COMM 

commission 

DME 

Direct Measurements Explorer (satellite. 

COMS 

see COMSAT 


NASA) 

COMSAT 

Communications Satellite Corporation 

DME-A 

Direct Measiirpmenfs Fynlorer A (satellite 

COME 

Coniision Nacional dc 1 itvc'.heactnn del 


NASA) 


Fsnacio (Spain) 

DMSP 

Defense Miiitarv Satellite Pro^rarn (DOD'i 

CORSA 

Gosmic-Ray Satellite (Japan) 

DOD 

Department of Defense 


COS 

COSPAR 

COUNC 

CPKF 


CRREL 


DAC 

DADE 


Cosmic-Ray (hSRO): cosmic 

Committee on Space RcscdEcii 
council 

Cape Kennedy, Florida (also referred to as 
the Eastern Test Range) 

cycles per second 
centra! processing unit 
Communications Research Centre 

Central Radio Propagation Laboratories 
(later ITSA; formerly part of ESSA; now 
a subdivision of NOAA) 

Cold Region Research & Engineering 
Laboratories 

Commission for Space Research (Italy) 

cathode ray tube 

cesium iodide 

command service module 

Canadian Telecommunications Satellite 

center 

coastal zone ocean color scanner 


data acquisition camera 

Dual Air Density Explorer (satellite. 
NASA) 


E 

EASEP 

ECS 


Dcparimciii ui Defense Gravity Experiment 
(satellite, DOD) 

direct readout image dissector (camera 
system) 

direct readout infrared radiometer 

Defense Research Telecommunications 
Establishment (now CRC) 

Defense System Applications Program 
(DOD) 

Defense Satellite Communications System 
(DOD) 

Department of Science and Industrial 
Research 

Deep Space Network 

digital video 

dynamic 


energy 

Early Apollo Scientific Experiment Package 

Experimental Communications Satellite 
(NASA) 

Environmental Data Service (NOAA) 

Eccentric (Orbiting) Geophysical 
Observatory (satellite, NASA) 
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EGRS 

Engineers Satellite (DOD) 

FLT-SAT 

el 

electric 

FM 

ELDO 

European Launch Development 

FMRT 


Organization 

FOUND 

ELEC 

electric 

FOV 

ELECTR 

electronics 

FPR 

ELECTRO-OPT 

Electro-Oplikal Systems, Inc. 

FR 

SYS 

FRC 

ELF 

extremely low frequency 

FSC ^ 

EME 

environmental measurement experiment 

FSK 

ELMS 

Earth Limb Measurement Satellite 

FWHM 


(NASA-USAF) 

FWS 

EMR 

Electromechanical Research (Company, 
England) 


ENVIRON 

environment; environmental 

gamma 

GARP 

ENV RSCH & 

Environmental Research & Technology, 

TECH INC 

Inc. 

EOF 

«nd-of-file 

GCA 

GD 

GE 

EOGO 

Eccentric Orbiting Geophysical Observatory 

EOS 

Earth Observation Satellite (NASA) 

EP 

Experiment Package 

-ge, 

GEMS 

EPE 

Energetic Particle Explorer (satellite. 


NASA) 


E/Q 

energy per unit charge 

GEOPHYS 

ERB 

earth radiation budget (experiment) 

GEOPHYSICS 

CORP 

ERDC 

Earth Resources Data Center 

GEOS 

ERGS 

Earth Geodetic Satellite (USAF) 

ERL 

Environmental Research Laboratory 



(NOAA) 

GES FUR 

EROS 

Earth Resources Observation System 

WELTRAUMFO 

ERS 

rrivirorimcniai Research Saieiiite (USAF ) 

R 5i_ H 

ERT 

extended range telescope 

GET. 

tRTS 

Earth Resources Technology Saieiiite 

GeV 


(NASA) 

OGSE 

hSGEO 

see GEOS 

GGTS 

gHz 

ESM R 

electrically scanning microwave radiometer 

ESOC 

European Space Operations Centre 

ESRO 

European Space Research Organization 

GISS 

ESSA 

Environmental Science Services 

gm 

• 

Administration (now NOAA) 

ESTABL 

establishment 

GM 

ESTEC 

European Space Technology Center 

GMS 

ETR 

Eastern Test Range (also referred to as 



Cape Kennedy) 

GMT 

ETS 

Engineering Test Satellite 

GOES 

euv 

extreme ultraviolet 


eV 

electron volts 

GP 

EVA 

extravehicular activity 

EVM 

Earth viewing (equipment)module 

GRAVR 

EXOS 

Exospheric Satellite (Japan) 

EXOSAT 

European X-ray Observation Satellite 
(ESRO) 

GRE 

EXTRATERR 

extraterrestrial 

GREB 


F 

GRI 

CROC 

FARO 

Flare- Activated Radiobiological 



Observatory 

GRS 

FED 

Federal 



Fleet Satellite (USN) 

frequency modulation 

final meteorological radiation tape(s) 

foundation 

field of view 

flat plate radiometer 

French Research (satellite, France) 

Flight Research Center (NASA) 
FLEETSATCOM (satellite, USN-USAF) 
frequency shift key 
full width at half maximum 
filter wedge spectrometer 

G 

10’ gauss 

Global Atmospheric Research Program 
Geophysics Corporation of America 
General Dynamics Corp. 

General Electric (Company) 
greater than or equal to 

Geostationary European Meteorological 
Satellite (ESRO) 

geophysical 

Geophysics Corporation of America 

Geodetic Earth-Orbiting Satellite (NASA); 
Geostationary Earth-orbiting Satellite 
(ESRO) 

Gesellschafi fur Weltraumforschung (Center 
for Space Research, Fed Rep of 
Germany) 

ground elapsed time 
gigaeleciron volts 

Kiaviiy gradient siabiiization experiment 
Gravity Gradient Test Satellite (NASA) 
gigahertz 

Goddard Institute for Space Studies 
(NASA) 

gram 

Geiger-Mueller (tube) 

Geostationary Meteorological Satellite 
(Japan) 

Greenwich Mean Time 

Geosynchronous Operational 

Environmental Satellite (NASA) (also 
called SMS) 

Gravitational Redshift Space Probe ' 
(NASA) 

Gravitational Redshift Space Probe 
(NASA) 

ground reconstruction equipment 

Galactic Radiation Experiment Background 
(Navy transit satellite) 

Groupe de Recherche lonospherique 

Netherlands Committee for Geophysics and 
Space Research 

German Research Satellite 
(NASA-Germany) 
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GSCHAFT FUR Gcsdischaft fur Wellraumforschung (Center 
W'ELTFORSCFI for Space Research. Germany) 


GSD 

Grid Sphere Drag (satellite, DOD) 

GSE 

geocentric solar ecliptic (coordinate system) 

GSFC 

Goddard Space Flight Center (NASA) 

GSM 

geocentric solar magnetospheric 

•gi. 

greater than 

GUGMS 

Glavnoye Upravleniye 
Gidrometeorologicheskoi Sluzhby (Main 
Administration of the 
Hydrometeorological Service, USSR) 

gv 

gigavolt 

GVHRR 

geosynchronous very high resolution 
radiometer 


IEEE 

IFOV 

IGRF 

IGY 

IME 

IMP 

INDASAT 

INOP 

INSAT 

Inst 

INTA 


H 


H 

HAO 

HCMM 


HCMR 

HCO 

HDRSS 

He 

HEAD 


HED 

HEOS 


HETS 


Hg 

Hq 

hr 


HR!R 

HRIRS 

H.S. 

HYDROMET 

Hz 


hydrogen 

High Altitude Observatory 

Heat Capacity Map Mission (satellite, 
NASA) 

Heat Capacity Mapping Radiometer 
Harvard College Observatory 
high data rate storage system 
. helium 

High-Energy Astronomical Observatory 
(NASA) 

high-energy detector 

High-Eccentricity Earth-Orbiting Satellite 
(ESRO) 

high-energy telescope system 

heat-tlow cxpciMUcnt; ncai-fiow cieciriinics 

mercury 

headquarters 

KiitJ-* I ? ! 1 1 q p ■ 

hiigli-icsoluiion infrared radiometer 

high resolution infrared radiation sounder 

high school 

hydrometeorological 

hertz (cycles per second) 


INTA SAT 
INTELSAT 

ION COMP 

I PA 

IQSY 

IR 

IRBM 

IRIG 

IRIS 

IRES 

IRR 

IRTRN 

ISAS 

iSEE 

tSIS 

ISRO 

ISS 

ITCZ 

ITOS 


lAA 

lAP 

IBM 

ICBM 

ICSU 

ID 

IDA 

I DC 

IDCS 

IDCSP 

IDSCS 



I 

International Aerospace Abstracts 
Institute of Atmospheric Physics 
International Business Machines 
intercontinental ballistic missile 
International Council of Scientific Unions 
identification 

Institute of Defense Analyses 
image dissector camera 
image dissector camera system 

Initial (or Interim) Defense Communication 
Satellite Program (or Project) (DOD) 

Initial Defense Satellite Communication 
System (DOD) 

instrument definition team 

Ionospheric Explorer (satellite, 

NASA-NBS) 


ITPR 

ITR 

ITSA 

lU 

lUE 

lUWDS 

IZMIRAN 


JGR 

JHU 

JOB 

JPL 


Institute of Electrical and Electronics 
Engineers 

instrument field of view 

International Geomagnetic Reference Field 

International Geophysical Year 

International Magnetospheric Explorer 
(satellite, NASA-ESRO) 

Interplanetary Monitoring Platform 
(satellite, NASA) 

Indian Scientific Satellite (ISRO-USSR) 
inoperable 

Indian National Satellite (ISRO-USSR) 
institute 

Institute Nacional de Tecnica Aeronautica 
(Spain); the National Institute of 
Aeronautical Science 

Satellite (INTA, Spain) 

International Telecommunications Satellite 
(NASA-COMSAT) 

Ionospheric Composition (satellite-see 
DIAPO) 

Institute for Physics of the Atmosphere 
(SAS) 

International Quiet Sun Year 
infrared 

intermediate range ballistic missile 
Inter-Range Instrumentation Group 
infrared-interferometer spectrometer 

interrogation, recording, and location 
system 

infrared radiometry 
infrar'^d transmission 

Institute of Space Aeronautical Science 
( Japan ^ 

International Sun-Earth Explorer (satclillc 
NA.SA.-ESRO) 

liUenialiunai Saiesiite for Ionospheric 
Studies (NASA-Canada) 

Indian Space Research Organization 
Ionospheric Sounding Satellite (Japan) 
intertropical convergence zone 

Improved Tiros Operational Satellite 
(ESSA) 

infrared temperature profile radiometer 
incremental tape recorder 

Institute for Telecommunication Sciences 
and Aeronomy (formerly a subdivision of 
ESSA; now NOAA) 

instrument unit 

International Ultraviolet Explorer (satellite, 
NASA-UK-ESRO, joint project) 
International URSIgram and World Day 
Service 

Institute of Terrestrial Magnetism and 
Aeronomy of the Academy of Sciences 
(USSR) 

J 

Journal of Geophysical Research 
Johns Hopkins University 
Johannesburg. South Africa 
Jet Propulsion Laboratories (NASA) 
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JSC 


K 

kb 

kbs 

keV 

kg 

kHz 

km 

Kp 

KPNO 

KSC 


LA 

LAB 

LACATE 

LAGEOS 

LAS 

LASL 

LCS 

.le. 

LED 

LEM 

LEPEDEA 

LcRC 

LES 

LETS 

LHR 

LL 

LM 

LMD 

LOCKHEED 

LOFT! 

LOGACS 

LPSP 

LRC 

LRIR 

LRL 

LRV 

LST 

.It. 

LTV 


m 

M A 
MAD 


Johnson Space Center (NASA) 

K 


Kelvin 

kilobit 

kilobits per second 
kiloelectron volt 
kilogram 
kilohertz 
kilometer 

magnetic activity inde.x 

Kitt Peak National Observatory 

John F. Kennedy Space Center (NASA) 

L 

Los Angeles 
laboratory 

lower atmosphere composition and 
temperature 

Laser Geodetic Earth-Orbitine Satellite 
(NASA-MSFC) 

Large Astronomical Satellite (ESRO) 

Los Alamos Scientific Laboratory (ESRO) 

Lincoln Calibration Sphere 

less than or equal to 

low-energy detector 

lunar excursion module 

iow-energy proton and electron differential 
energy analyzer 

Lewis Research Center (NASA) 
l.inooln Expcrinientai Siildlite (DOD) 
iow-energy telescope system 
lower hybrid resonance 
Lincoln Laboratory (MIT) 
lunar module 

Laboratory of Meteorological Dynamics 
Lockheed Palo Alto Research Laboratory 

Low-Frequency Trans-Ionospheric Satellite 
(USN-NRL) 

Low-G Accelerometer Calibration System 
(USAF) 

Laboratoire de Physique Slellaire et 
Planetaire (CNRS) 

Langley Research Center (N.ASA) 

limb radiance inversion radiometer: 
low-resolution infrared radiometer 

Lunar Receiving Laboratory (JSC) 
lunar roving vehicle 

Large Space Telescope (satellite, NASA) 
less than 

Ling-Temco-Vought (company) 

M 

meter, milli- (prefix) 

Mercury .Atlas 
Madrid, Spain 


MAPS 

measurement of air pollution from satellite 

MARENTS 

Modified Advanced Research 
Environmental Test Satellite (USAF) 

MAS 

Ministry of Aviation Supply, UK 

MASC 

magnetic attitude spin coil 

MATER 

material 

MB 

millibar 

me 

megacycle 

MD ^ 

McDonnell-Dougias (Corporation) 

m/e ' 

mass /energy 

MED 

medicine; medical 

METEC 

Meteoroid Technology (satellite, NASA) 

METEOSAT 

Meteorological Satellite (ESRO) 

MeV 

million electron volts 

mg 

milligram 

MHz 

megahertz 

MIDAS 

Missile Defense Alarm System (USAF) 

min 

minute 

MIT 

Massachusetts Institute of Technology 

MJS 

Mariner Jupiter/Saturn (spacecraft, NASA) 

mm 

millimeter 

MOL 

Manned Orbiting Laboratory (satellite, 
DOD) 

M-P 

minus to plus 

MPI, GARCHING 

Max Planck Institute for Extraterrestrial 


Physics 

Max Planck Institute for Nuclear Physics 

Max Planck Institute for Aeronomy— Max 
Planck Institute for Stratosphci ie Physii 

magnetospheficaily feilecied: medium 
resolution 

medium-resolution infrared radiometer 
microsecond 

Manned Spacecraft Center (now Johnson 
Space Center) 

millisecond 

Marshall Space Flight Center (NASA) 
mission 

Magnetic Storm Satellite (AFCRL-NASA); 
multispectral scanner 

multicolor spin-scan cloudcover camera 
Meteoroid Technology Satellite (NASA) 

Mullard Space Science Laboratory, 
Dorking, Surrey, UK 

monitor of ultraviolet solar energy 
milliwatt 

N 

not applicable; Nora Alice (satellite, DOD) 
neutral atmosphere composition experiment 

Nimbus/ATS Data Utilization Center (now 
NESS) 

Nal sodium iodide 

NASA National Aeronautics and Space 

Administration 


MPI, HEIDELBG 
MPI, LINDAU 

MR 

MRIR 

lilS 

MSC 

msec 

MSFC 

MSN 

MSS 

MSSCC 

MTS 

MULLARD SS 

MUSE 

mw 


NA 

NACE 

NADUC 


O 

< 


O 


vn 
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Abbreviations and Acronyms 


NASA OFFICES: 


NASA-OA 

NASA Office of Applications 

NASA-OART 

NASA Office of Advanced Research and 
Technology 

NASA-OAST 

NASA Office of Aeronautics and Space 
Technology 

NASA-OMSF 

NASA Office of Manned Space Flight 

NASA-OSS 

NASA Office of Space Science 

NASA-OSSA 

NASA Office of Space Science and 
Applications (now two separate offices) 

NASA-OTDA 

NASA Office of Tracking and Data 
Acquisition 

NASA Research Centers: 

NASA-ARC 

NASA-Anies Research Center 

NASA-FRC 

NASA-Flight Research Center 

NASA-GISS 

NASA-Goddard Institute for Space Studies 

NASA-GSFC 

NASA-Goddard Space Flight Center 

NASA-JPL 

NASA-Jet Propulsion Laboratory 

NASA-JSC 

NASA-Johnson Space Center 

NASA-KSC 

NASA-John F. Kennedy Space Center 

NASA-LeRC 

NASA-Lewis Research Center 

NASA-LRC 

NASA-Langley Research Center 

NASA-MSFC 

NASA-Marshall Space Flight Center 

NASA-WS 

NASA-Wallops Station 

NASC 

National Aeronautics and Space Council 

NASDA 

National Space Development Agency 

NATL 

national 

NATL RSCY 

National Research Council, Italy 

CNCL, ITALY 

NATO 

North AtiaiiliL Ticaiy Organization 

NBS 

National Bureau of Standards 

NT \R 

National Center for Atmospheric Research 

NCC 

National Climatic Center 

NDRE 

Norwegian Defense Research Establish mem 

NEMS 

Nimbus-E Microwave Spectrometer; 
Near-Earth Magnetospheric Satellite 
(ESRO) 

NESC 

National Environmental Satellite Center 


(now NESS) 

NESS 

National Environmental Satellite Service 
(NOAA) 

NGSP 

National Geodetic Satellite Program 

NETHERLANDS 

Netherlands Institute of Nuclear Physics 

INST 

Research 

NHC 

National Hurricane Center 

NIH 

National Institutes of Health 

NMC 

National Meteorological Center 

NMRT 

Nimbus meteorological radiation tape 

NNN 

no national name 

NNSS 

Navy Navigational Satellite System 

NOAA 

National Oceanographic and Atmospheric 
Administration (formerly ESSA) 

NOMSS 

National Operational Meteorological 
Satellite System 

NORAD 

North American Air Defense Command 

NORWEGIAN 

Norwegian Insliiuic of Cosmic Physics 

INST 

NOS 

National Ocean Survey (NOAA) 


NOTS CHLAKE 

Naval Ordnance Test Station, China Lake 

NRC 

National Research Council 

NRL 

Naval Research Laboratory 

NSA 

National Security Agency 

nsec 

nanosecond 

NSF 

National Science Foundation 

NSSDC 

National Space Science Data Center 

NUCL 

nuclear 

NWl^ 

Naval Weapons Laboratory 

NWRC 

National Weather Records Center 
(presently NCC) 

o 

OA 

Office of Applications (NASA) 

OAO 

Orbiting Astronomical Observatory 
(satellite, NASA-GSFC) 

OAR 

Office of Aerospace Research (USAF) 

OART 

Office of Aerospace Research and 
Technology 

OAST 

Office of Aeronautics and Space 
Technology (NASA) 

OBS 

observatory 

OCC 

OPWE Command Center 

OFO 

Orbiting Frog Otolith (NASA experimental 
spacecraft) 

OGO 

Orbiting Geophysical Observatory (satellite, 
NASA) 

OI 

other investigator 

OMNI 

low-resolulion omnidirectional radiometer 
(on Explorer 7) 

OMSF 

Office of Manned Space Flight (NASA) 


Office of Navdi Research 

(^PFP CTbitai-plane expcrimem package 

OPLE Omega position and location experiment 

OP OFF operational off 

OR BIS Orbiting Radio Beacon Ionospheric 

Satellite (NASA) 

ORS Octahedral Research Satellite (NASA); 

Orbiting Research Satellite 

OSCAR Orbiting Satellite Carrying Amateur Radio 

OSO Orbiting Solar Observatory (satellite^ 

NASA-GSFC) 

OSS Office of Space Science (NASA) 

OSSA Office of Space Science and Applications 

(NASA; now two separate offices) 

OSTARE Old Scientific Technical Aerospace Reports 

Extended 

OT Operational Tiros (satellite, NASA-GSFC) 

OTDA Office of Tracking and Data Acquisition 

(NASA) 

OV Orbiting Vehicle (satellite, USAF) 

p 

PAC ' Package Attitude Control (satellite, 

NASA-GSFC) 

PAET Planetary Atmosphere Experiment Test 


O N R 
OPFP 

OPLE 


Abbreviations and Acronyms 


PAGEOS 

PAM 

PCM 

PE 

PEP 

PFM 

PHASR 

PHYS 

Pi 

PIXEL 

PL 

PM 

PMR 


PMT 

p-n 

POGO 

pps 

PROT 

PS 

PSE 

PTL 


QOMAC 

QUI 


K&U 

RA 

rad 

RADCAT 

RADOSE 

RAE 

RAM 

RBV 

RC 

RCA 

Rr 

REP 

RES 

REXS 

rf 

RM 

mis 

ROS 

RPA 

rpm 

rps 

RRL 

RSCH 


Passive Geodetic Earth-Orbiting Satellite 
(NASA) 

pulse amplitude modulation 
pulse coded modulation 
Planetary Explorer 
platform electronic packages 
pulse frequency modulation 

Personnel Hazards Associated with Space 
Radiation (satellite, USAF) 

physics 

principal investigator 
picture element 

prelaunch; pro-longitudinal (whistler mode) 

pulse modulation; photomultiplier (tube) 

pressure modulation radiometer; Pacific 
Missile Range 

photomultiplier tube 
positive-negative (junction) 

Polar Orbiting Geophysical Observatory 
(satellite, NASA) 

pulse per second 
protection 
pressure sensor 

passive seismograph experiment 
Photographic Technology Laboratory 

Q 

quarter-orbit magnetic attitude control 
(system) 

Quito, Ecuador 

R 


research and development 
Ranger 

radian, radiation 

Radar Calibration Target (satellite, ARPA) 
Radiation Dosimeter (satellite, DOD) 

Radio Astronomy Explorer (NASA-GSFC) 

random access measurement (system) 

return beam vidicom (camera) 

resistance capacitor 

Radio Corporation of America 

Earth radius 

republic 

research 

Radio Exploration Satellite (Japan) 
radio frequency 

Radiation Meteoroid (satellite, 
NASA-OART) 

root mean square 
Rosman, North Carolina 
retarding potential analyzer 
revolutions per minute 
revolutions per second 
Radio Research Laboratories 
research 


RSRS 

Radio and Space Research Station (now 
Appleton Laboratory) 

RTD 

Research Technology Division (USAF) 

RTG 

radioisotope thermoelectric generator 

RTTS 

real-time transmission system 

1 [ 

s 

SAR 

Subauroral red (arcs) 

SAM 

stratospheric aerosol measurement 

SAMOS 

Satellite Mission Observation System 

SAMS 

stratospheric and mesospheric sounder 

SAMSO 

Space and Missile Systems Organization 
(USAF) 

SAO 

Smithsonian Astrophysical Observatory 

SAS 

Small Aeronomy Satellite (NASA); Soviet 
Academy of Sciences 

SATAR 

Satellite for Aerospace Research (NASA)* 
OVI-2 ^ 

SATELL 

satellite 

SATS 

Satellite Antenna Test System (NASA) 

SBRC 

Santa Barbara Research Center 

SCAMS 

scanning microwave spectrometer 

SCEL 

Signal Corps Engineering Laboratories 

SCH 

School 

SCI 

science 

' SCMR 

surface composition mapping radiometer 

SCORE 

Signal Communication by Orbiting Relay 
Lquipmeni (satellite, DOD) 

SCR 

selective chopper radiometer 

o 

Solar Explorer (satellite, NASA) 

SEA 

spherical electrostatic analyzer 

SEASAT 

Ocean Dynamic Satellite (NASA) 

sec 

second 

SEC 

i 

secondary electron conduction (vidicon 
tube) 

1 SECOR 

Sequential Collation of Range (saieliiic. 
USAF-USA) . ' 

SEM 

space environment monitor 

SERT 

Spinning Satellite for Electric Rocket Test 
(NASA-LERC) 

SESP 

Space Experiment Support Program 

SESPO 

Space Environmental Support Proicct 
Office ^ 

SHS 

Soviet Hydrometeorological Service 

SIBS 

Salk Institute for Biological Studies 

SIDS 

Space Investigations Documentation System 
(NASA) 

SIM 

scientific instrument module 

SIRS 

satellite infrared spectrometer 

SKA 

Fairbanks, Alaska 

SM 

San Marco (satellite, NASA-haly) 

SMMR 

-Scanning multispectral microwave 
radiometer 

SMS 

Synchronous Meteorological Satellite 
(NASA) 

SNAP 

systems for nuclear auxiliary power 
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PAGEOS 

Passive Geodetic Earth-Orbiting Satellite 
(NASA) 

RSRS 

PAM 

pulse amplitude modulation 

RTD 

PCM 

pulse coded modulation 

RTG 

PE 

Planetary Explorer 

RTTS 

PEP 

platform electronic packages 


PFM 

pulse frequency modulation 


PHASR 

Personnel Hazards Associated with Space 

SAR 


Radiation (satellite, USAF) 

SAM^ 

PHYS 

physics 

SAMOS 

PI 

principal investigator 

SAMS 

PIXEL 

picture clement 

SAMSO 

PL 

prelaunch; pro-longitudinal (whistler mode) 

SAO 

PM 

pulse modulation; photomultiplier (lube) 

SAS 

PMR 

pressure modulation radiometer; Pacific 



Missile Range 

SATAR 

PMT 

photomultiplier tube 


p-n 

positive-negative (junction) 

SATELL 

POGO 

Polar Orbiting Geophysical Observatory 

SATS 


(satellite, NASA) 

SBRC 

pps 

pulse per second 

SCAMS 

PROT 

protection 

SCEL 

PS 

pressure sensor 

SCH 

PSE 

passive seismograph experiment 

SCI 

PTL 

Photographic Technology Laboratory 

SCMR 


Q 

SCORE 

QOMAC 

quarter-orbit magnetic attitude control 

SCR 


(system) 

SE 

QUI 

Quito, Ecuador 

SEA 

SEASAT 


R 

sec 

SEC 

R&D 

research and development 


RA 

Ranger 

SFCOR 

rad 

radian, radiation 


RADCAT 

Radar Calibration Target (satellite, ARPA) 


RADOSE 

Radiation Dosimeter (satellite, DOD) 

_ 

RAE 

Radio Astronomy Explorer (NASA-GSFC) 

SEM 

RAM 

random access measurement (system) 

SERT 

RBV 

return beam vidicom (camera) 


RC 

resistance capacitor 

SESP 

RCA 

Radio Corporation of America 

SESPO 

Re 

Earth radius 


REP 

republic 

SHS 

RES 

research 

SIBS 

REXS 

Radio Exploration Satellite (Japan) 

SIDS 

rf 

radio frequency 


RM 

Radiation Meteoroid (satellite. 

SIM 


NASA-OART) 

SIRS 

rms 

root mean square 

SKA 

ROS 

Rosman, North Carolina 

SM 

RPA 

retarding potential analyzer 

SMMR 

rpm 

revolutions per minute 

rps 

revolutions per second 

SMS 

RRL 

Radio Research Laboratories 


RSCH 

research 

SNAP 


Radio and Space Research Station (now 
Appleton Laboratory) 

Research Technology Division (USAF) 
radioisotope thermoelectric generator 
real-time transmission system 

s 


Subauroral red (arcs) 
stratospheric aerosol measurement 
Satellite Mission Observation System 
stratospheric and mesospheric sounder 

Space and Missile Systems Organization 
(USAF) 

Smithsonian Astrophysical Observatory 

Small Aeronomy Satellite (NASA); Soviet 
Academy of Sciences 

Satellite for Aerospace Research (NASA); 
OVL2 

satellite 

Satellite Antenna Test System (NASA) 
Santa Barbara Research Center 
scanning microwave spectrometer 
Signal Corps Engineering Laboratories 
School 
science 

surface composition mapping radiometer 

Signal Communication by Orbiting Relay 
Equipment (satellite, DOD) 

selective chopper radiometer 
Solar Explorer (satellite, NASA) 
spherical cteclrosiaiic analyzer 
Ocean Dynamic SateUite (NASA) 
second 

seconuaiy cicciron conduction (vitlicon 
tube) 


ntial Collation of Range (saieiiite. 


USAF-USA) 


O 

< 




SequenuiFTbliation of Range (satellite 
USAF-USA) 

space environment monitor 

Spinning Satellite for Electric Rocket Test 
(NASA-LERC) 

Space Experiment Support Program 

Space Environmental Support Project 
Office 

Soviet Hydrometeorological Service 

Salk Institute for Biological Studies , 

Space Investigations Documentation System 
(NASA) 

scientific instrument module 

satellite infrared spectrometer 

Fairbanks, Alaska 

San Marco (satellite, NASA-Ilaly) 

scanning muliispectral microwave 
radiometer 

Synchronous Meteorological Salelhle 
'(NASA) 

systems for nuclear auxiliary power 
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SNT 

Santiago, Chile 

SOEP 

solar-oriented experiment package 

SOLRAD 

Solar Radiation (satellite, NASA) 

SPHINX 

Space Plasma High Voltage Interactive 
Experimenter (satellite, NASA) 

SPM 

solar proton monitor 

SR 

Solar Radiation (satellite, NASA); scanning 
radiometer 

SRATS 

Solar Radiation and Thermospheric 
Structure (satellite, Japan) 

SRC 

Space Research Council, UK 

SRI 

Stanford Research Institute 

SRT 

supporting research and technology 

sscc 

spin-scan cloudcover camera 

SSD 

Space Sciences Division (Jet Propulsion 
Laboratory) 

sss 

Small Scientific Satellite (NASA) 

SST 

satellite-to-satellite tracking 

STADAN 

Space Tracking and Data Acquisition 
Network 

STAR 

Scientific and Technical Aerospace Reports 

STARAD 

Starfish Radiation (satellite. NASA) 

STD 

standard 

STDN 

Spaceflight Tracking and Data Network 
(NASA) 

ster 

steradian 

STL 

Space Technology Laboratories (now TRW 
Systems Group) 

STN 

station 

STP 

Solar Terrestrial Probe (also known as 
HELIOCENTRIC or IME-4, satellite, 
NASA-GSFC) 

STRATOS 

stratosphere 

STUD 

studies 

SUI 

State University of Iowa (now University 
of Iowa) 

SURCAL 

Surveillance Calibration (satellite. 

. 

DOD-NRL) 

SVC 

service < 

SwicTR ADVl 

Southwest Center for Advanced Studies 

STUDIES 

1 

SW 

southwest ■ 

SWRF 

Sine Wave Response Filter (program) 

SYNCOM 

Synchronous Communication Satellite 
(NASA-GSFC) 

SYST 

system 

T 

T&DR 

tracking & data relay 

TAC 

Technology Application Center 

TACOMSAT 

Tactical Communications Satellite (DOD) 

T ACS AT 

Tactical Communications Satellite (DOD) 

TAT 

Thrust-augmented Thor 

TATS 

Test and Training Satellite (NASA) 

TATSACOM 

Tactical Satellite Communications 
(program, DOD) 

TD 

Thor-Delta (satellite, ESRO); launch vehicle 
(NASA-USAF) 

TDP 

Tracking Data Processor (program) 


TDRSS 

tracking and data relay satellite system 

tec 

total electron content 

TEC 

telemetry and command; transearth coast 


(Apollo program) 

TECH 

technical 

TEI 

transearth injection 

TELESAT 

Canadian Telecommunications Satellite; 


also referred to as ANIK 

temp 

temporal; temperature 

TET 

telescope and electron telescope 

TETR 

Test and Training (satellite. NASA) 

THIR 

temperature-humidity infrared radiometer 

THORAD-AGE 

Thor Augmented Delta Agena (launch 


vehicle) 

TIMATION 

Time Location System (USN) 

TIP 

Tracking Impact Prediction (satellite. 
DOD) 

TIROS 

Television and Infrared Observation 


Satellite (NASA) 

TL 

team leader 

TLI 

translunar injection 

TM 

team member 

TOMS 

total ozone mapping system 

TOPO 

topographic 

TOPS 

Thermal Noise Optical Optimization 


Communication System (NASA) 

TOPSI 

topside (sounder) (satellite, NASA) 

TOS 

Tiros Operational Satellite (or System) 


(NASA) 

TOVS 

Tiros operational vertical sounder 

TRAAC 

Transit Research and Attitude Control 


(satellite, USN) 

TRANET 

Doppler Tracking Network (USN) 

TRANSP 

transportation 

TRF 

Technical Reference File 

TRS 

Tetrahedral Research Satellite (USAF) 

TRW 

TRW Systems Group 

TTS 

Test and Training Satellite (NASA); also 


called TATS, TETR 

TWERLE 

tropical wind energy conversion and 


reference level experiment 


u 

U 

university 

U OF CALIF, 
BERK 

University of California at Berkeley 

U OF CALIF, LA 

University of California at Los Angeles 

U OF CALIF, 
RIVER 

University of California at Riverside 

U OF CALIF, SD 

University of California at San Diego 

UCLA 

University of California at Los Angeles 

UHF 

ultra-high frequency 

UK 

United Kingdom 

ULF 

ultra-low frequency 

US 

United States 

USA 

United States Army 

USA TOPO COM 

United States Army Topographic 
Command 
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SNT 

SOEP 

SOLRAD 

SPHINX 

SPM 

SR 

SRATS 

SRC 

SRI 

SRT 

SSCC 

SSD 

SSS 

SST 

STADAN 

STAR 

STARAD 

STD 

STDN 



ster 

STL 


STN 

STP 


STRATOS 

STUD 

SUI 


__^URCAL 

ADV 

. STUDIES 



SW 

SWRF 

SYNCOM 

SYST 


T&DR 

TAC 

TACOMSAT 

TACSAT 

TAT 

TATS 

TATSACOM 

TDP 


Santiago, Chile 

solar-oriented experiment package 
Solar Radiation (satellite, NASA) 

Space Plasma High Voltage Interactive 
Experimenter (satellite, NASA) 

solar proton monitor 

Solar Radiation (satellite, NASA); scanning 
radiometer 

Solar Radiation and Thermospheric 
Structure (satellite, Japan) 

Space Research Council, UK 
Stanford Research Institute 
supporting research and technology 
spin-scan cloudcover camera 

Space Sciences Division (Jet Propulsion 
Laboratory) 

Small Scientific Satellite (NASA) 
satellite-to-satellite tracking 

Space Tracking and Data Acquisition 
Network 

Scientific and Technical Aerospace Reports 
Starfish Radiation (satellite, NASA) 
standard 

Spaceflight Tracking and Data Network 
(NASA) 

steradian 

Space Technology Laboratories (now TRW 
Systems Group) 

station 

Solar Terrestrial Probe (also known as 
HELIOCENTRIC or IME-4, satellite, 
NASA-GSFC) 

stratosphere 

studies 

State University of Iowa (now University 
of Iowa) 

Surveillance Calibration (satellite, 
DOD-NRL) 

Southwest Center for Advanced Studies 

service J 
southwest 

Sine Wave Response Filter (program) 

Synchronous Communication Satellite 
(NASA-GSFC) 

system 

T 

tracking & data relay 

Technology Application Center 

Tactical Communications Satellite (DOD) 

Tactical Communications Satellite (DOD) 

Thrust-augmented Thor 

Test and Training Satellite (NASA) 

Tactical Satellite Communications 
(program, DOD) 

Ihor-Ddla (satellite. FSRO); launch vehicle 
(NASA-USAF) 

Tracking Data Processor (program) 


TDRSS 

tec 

TEC 

TECH 

TEI 

TELESAT 

temp"' 

TET 

TETR 

THIR 

THORAD-AGE 

TIMATION 

TIP 

TIROS 

TL 

TLI 

TM 

TOMS 

TOPO 

TOPS 

TOPSI 

TOS 

TOYS 

TRAAC 

TRANET 

TRANSP 

TRF 

TRS 

TRW 

TTS 

TWERLE 


tracking and data relay satellite system 
total electron content 

telemetry and command; transeanh coast 
(Apollo program) 

technical 

transearth injection 

Canadian Telecommunications Satellite; 
also referred to as ANIK 

temporal; temperature 
telescope and electron telescope 
Test and Training (satellite, NASA) 
temperature-humidity infrared radiometer 

Thor Augmented Delta Agena (launch 
vehicle) 

Time Location System (USN) 

Tracking Impact Prediction (satellite, 
DOD) 

Television and Infrared Observation 
Satellite (NASA) 

team leader 
translunar injection 
team member 

total ozone mapping system 
topographic 

Thermal Noise Optical Optimization 
Communication System (NASA) 

topside (sounder) (satellite, NASA) 

Tiros Operational Satellite (or System) 
(NASA) 

Tiros operational vertical sounder 

Transit Research and Attitude Control 
(satellite, USN) 

Doppler Tracking Network (USN) 
transportation 
Technical Reference File 
Tetrahedral Research Satellite (USAF) 
TRW Systems Group 

Test and Training Satellite (NASA); also 
called TATS, TETR 

tropical wind energy conversion and 
reference level experiment 


L 


u 

U OF CALIF, 
BERK 

U OF CALIF, LA 

U OF CALIF, 
RIVER 

U OF CALIF, SD 

UCLA 

UHF 

UK 

ULF 

US 

USA 

USA TOPO COM 


university 

University of California at Berkeley 

University of California at Los Angeles 
University of California at Riverside 


University of California at San Diego 

University of California at Los Angeles 

ultra-high frequency 

United Kingdom 

ultra-low frequency 

United States 

United States Army 

United States Army Topographic 
Command 


O 

< 


o 
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Abbreviations and Acronyms 


^ 1 S At COM 

United Slates Army Electronics Command 

WWW 

World Weather Watch 


IS At 

United States Air Force 


z 


rs\i 

United States Air Force Aeropropulsion 



\l XOPROPUL 

Laboratory 

z 

atomic number 


rSAf MAT LAB 

United States Air Force Materials 





Laboratory 




I'SAI- MDE 

United States Air Force Medicine. VVright 





Patterson AFB 




L SAP SAMSO 

United States Air Force Space and Missile 





Systems Organization 




USAh SCH OF 

United Slates Air Force School of 




\t ROS MED 

Aerospace Medicine, Brooks AFB 




CSN 

United States Navy 




USN AFROS 

United States Navy Aerospace Medicine 




MI D RSCH 
LAB 

Research Laboratory 




USSR 

Union of Soviet Socialist Republics 




US TOPO CMD 

United Slates Army Topographic 





Command 




, UT 

universal time 




UTD 

University of Texas at Dallas 




uv 

ultraviolet 




UVNO 

ultraviolet nitric-oxide experiment 




uvs 

ultraviolet spectrometer 





V 



z 

o 





< 

V 

volt 



• 

...ir 

variation 



_ 

rIF 

very high frequency 



o 

V tiRR 

very high resolution radiometer 




VISSR 

visible infrared spin-scan radiometer 



VO 

VLF 

very low frequency 



vn 

VNBC 

Vandenberg AFB, California (also referred 





to as WTR, Western Test Range ) 




VTPR 

vertical temperature profile radiometer 





vv 




w 

watt 




WALI 

Wallops Island 




WBVTR 

wideband video tape recorder 




VVDC 

World Data Center 




VVDC-A-R&S 

World Data Center A for Rockets and 





Satellites 




VS t F AX 

WFC 

VSGSPR 

VVKG GRP SPC 

weather facsimile 

Wallops Flight Center (NASA) 

Working Group for Space Physics Research 
Working Group for Space Physics Research 




PtlVS RSCH 




VVMO 

World Meteorological Organization 




V\ \K 

Winkfield, England 




'vpm 

words per minute 




V\ RLSAT 

Weapons Research Establishment Satellite 





(Australia) 




ws 

Wallops Station (NASA) 




VVSMR 

While Sands Missile Range 




I^VVT 

walking-trace 




TR 

Western Test Range taiso referred to as 





Vandenberg AFB) 
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